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Storage Batteries. 





By Dr. Geo. H. BENJAMIN. 





FIRST PAPER. 





(Prepared for the ELecrricat REVIEW.) 

I propose to consider the storage battery 
from a purely practical stand-point, and to 
describe in as simple language as is possible 
what it is, how it is made, and how to 
treat it. 

Of the history of the storage battery, I 
shall have nothing to say, except in so far as 
relates to describing the improvements which 
have been made from time to time. Neither 
shall I in anywise consider the claims of 
alleged inventors or owners of patent rights. 

The storage battery may be defined as an 
apparatus for receiving the energy of the 
electric current, and for giving it out again 
in the same form. 

Storage batteries which have come into 
general use may be divided into four general 
classes : 

I. Those in which the electrodes are of 
similar oxidizable metals or metallic com- 
pounds. 
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Fie. 2.—PLATE OF STORAGE BaTTERY, SHOWING 


OXIDE oF LEAD UPON SURFACE. 


II. Those in which the electrodes are of 
dissimilar oxidizable metals or metallic com- | 
pounds. | 

III. Those in which the electrodes are, one 
of an oxidizable metal or metallic compound, | 
and one of a non-oxidizable material, such as | 
carbon. | 

IV. Those in which the electrodes are, one | 
of an oxidizable metal or metallic compound, 
one a metal oxidizable or non-oxidizable and | 
an electrolyte, consisting of a metallic salt in | 
solution. 

All the different types of batteries which 
have been suggested may, when finished and 
ready for work, be classed under one or the 
other of these heads. Extended experience 
has demonstrated that batteries of Class I are 
the best in all essential particulars—in fact, 
being the only ones which have proved to be 
commercially practicable. 

Fig. 1 shows the simplest conceivable form 


the positive and negative electrodes; and Q, 
a solution of sulphuric acid in water as the 
electrolyte. 

In order to avoid confusion, the + elec- 
trode will always be called positive, and the 
— electrode negative, although electrically 
they are the reverse. 

Such a device is of itself electrically inert; 





Fia. 1.—Smme.e Form or STorAGE BATTERY 


we may unite the electrodes through the 
connecting wires and no current will flow, 
and simply because the electrodes are of 
similar metal. If we were to substitute a 





Electro Negative 





in which A is aglass-containing vessel; B B’, 


plate of zinc for the leaden plate B or B’, we 
would, on joining the terminal wires, have 





mixed with the lead. The decomposition 
will be slow but sure, for here we have all 
the elements of local action. 

This decomposition of the lead by the 
electrolytic solution is, without question, the 
greatest source of trouble in storage bat- 
teries. 

Where lead or other metal has been acted 
upon, electrically or otherwise, to form an 
oxide upon its surface, as clearly shown 
in Fig. 2 on this page, it is found that 
there is a Gifference of potential between 
the metal and its oxide. In other words, the 
metal will be electrically positive as to its 
oxide. 


metals as impurities—all the elements of 
local action, lead electro-positive, lead oxide, 
electro-negative. 

If a plate so prepared be plunged in a so- 
lution of sulphuric acid and left standing 
for some days, it will show a condition simi- 
lar to that shown in Fig. 3. That is, the 
surface of the oxide will be covered by a 
layer of sulphate of lead, formed as previ- 
ously described; aud there will also be a 
layer of lead sulphate between the lead oxide 
and the lead plate. Lead sulphate isa non-con- 
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evidence of a feeble current, but our device 
would then be a primary battery, and the 
flow of current would be due to the differ- 
ence of potential between the two metals, 
lead and zinc, in dilute sulphuric acid. 

With the electrodes both of lead or other 
metal, they will be, as stated, electrically 
inert, but not chemically inactive, for the 
reason that the lead (which we will consider 
as a typical metal for the purpeses of descrip- 
tion), is slightly soluble in the solution of 
sulphuric acid employed. In other words, 
the solution of sulphuric acid will attack the 
lead, until its chemical affinity for the lead 
is satisfied. This fact is practically evidenced 
by the thin layer of white sulphate of lead 
which forms on the surface of the leaden 
plates. If the lead be pure, the decomposi- 
tion will be slight; but if mixed with 
any other metal or impurity, a decomposi- 
tion will occur whieh will depend in amount 
upon the character of the metal or material 


Fic. 4.—STorRaAGE BATTERY IN CONDITION FOR USE. 





ductor of electricity, and its production in a | 
storage battery decreases the power of the | 
battery directly in the proportion that it is | 
formed, 

If a plate of lead having an oxide of lead | 
upon its surface, be taken and inserted into a | 
solution of sulphuric acid as one electrode, | 
and a plain plate of lead is used as the other | 
electrode, and the terminals united, no current | 
will flow. Why? There is certainly a dif- 
ference of potential between the lead as one 
electrode (positive) and the lead and lead 
oxide as the other electrode (negative). 

In fact, Ihave just stated that with such | 
as the conditions that there were all the ele- 
ments of local action, and consequently the | 
necessary elements to generate current. The 
answer is, simply because the lead plate of 
the negative electrode is not chemically 
clean. It has been, in fact, more or less ox- 
idized and carbonated by the air and its 
gases, and there is consequently no differ- 


Here we have a condition similar to | 
that where the metal was mixed with other | 





ence of potential between the two clectrodes. 
In order to test this question, if we take a 
plain negative electrode and subject it to the 
influence of hydrogen gas, and then replace 
it in the solution connecting the terminals, as 
before, we find that now we get a feeble cur- 
| rent, but which will soon stop. If we remove 
the plate again and use it as the cathode of 
an ordinary electrolytic cell for the decom- 
position of water, hydrogen being liberated 
at its surface, and then replace it in opposi- 
tion to the oxidated plate, the terminals 
being connected,—we find now that a cur- 
rent, having an electro-motive force of 
about 2.25 volts will flow, which is the theo- 
retical difference of potential between lead 
and lead oxide. Why this great difference 
| should be is not fully understood. We saw 
| that where hydrogen gas was employed, the 
‘plate was made but slightly active. Why, 
then, should nascent hydrogen make such a 
difference? Formerly it was supposed that 
the lead occluded the hydrogen; an- 
alysis however, shows no trace of hydrogen. 
The true reasoa is not known. Personally, I 
incline to the opinion that the oxides and 
carbonates formed by the impurities in the 
|air on the surface of the lead are not fully 
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STORAGE BATTERY. 


removed by the hydrogen gas treatment, 
but are entirely reduced to metallic lead by 
the nascent hydrogen evolved. 
Fig 4 shows the electrodes of a battery in 
a condition to do work, that is to be dis- 
charged, lead and its oxide forming the posi- 
tive electrode, pure hydrogenized lead the 
negative electrode. 
———_ ae —_—_ 


Electrical Transmission of Force. 

A dispatch from Paris, July 26, says: The 
Rothschilds some time ago gave M. Marcel 
Deprez unlimited credit for the prosecution 
of researches in the problem of the electrical 
transmission of force. The results of the 
researches have just been submitted to a com- 
mittee of inspection composed of 38 scient- 
ists, and the committee by a unanimous vote 
has approved the report, and pronounces the 
results obtained by M. Deprez worthy of the 
highest congratulations. 
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An Electrical Tachometer. 

The electrical tachometer of Dr. Horn, of 
Leipzic, is based upon Arago’s well-known 
observation, that a magnetic needle suspen- 
ded over a rotating copper disc, is deflec- 
ted in the sense ‘of the rotation, To 
render the device practical, Mr. Horn re- 
places the weak earth magnetism by the field 
of a strong steel magnet of the ordinary 
horse-shoe type, the needle by an I-shaped 
armature of soft iron, and the copper disc 
by a strong copper capsule. The armature 
needle moves in the plane of the magnet in- 
side the rotating capsule. As the Foucault 
currents induced are proportional to the in- 
tensity of the field and to the velocity of 
rotation, and as the magnetic moments with 


which the needle is drawn back to its normal | wagon; No. 
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position at least between the limits of zero 
aud 45°, are also proportional to the angles 
of deflection, the deflections will be propor- 
tional to the speed. The gauging of the in- 
struments is done experimentally. In the 
sinaller instruments the needle is 2 inches 
long, and the diameter of the copper capsule 
a little greater. The axis of the revolving 
capsule may be fitted with a three-cornered 
top to fit into a corresponding cavity in the 
revolving shaft. Experiments on a minor 
scale have convinced Mr. Horn that small 
variations in the intensity of the magnetic 
field will not influence the deflections of the 
needle. 
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———— 
Police Telephone Patrol. 


During the past six weeks workmen have 
been busy erecting booths at various points 
in the First Precinct, Brooklyn, and their 
labors are now complete. There are in all 
sixteen of these booths. They are octagonal 
in shape, are about 7 feet high and have 
glass tops. Above each one is a glass lamp. 
These booths are part of a system which has 
found much favor in Chicago and other 
Western cities. Frank C. Mason, superin- 
tendent of the Telegraph Department, has 
had charge of the practical part of the under- 
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taking. He has made a complete success of | worth about 40s. per ton. Hence twenty 
it, aud if this system has any inherent merits | tons of scrap, which can be bought for £5, 
they will be made patent in this city, if any- | | would realize, when the two metals are sep- 
where. By the erection of these booths it is | arated, at least £130, a sum which allows a 
expected that the efficacy of the police force | very good margin to cover the cost of the 
will be doubled, when the system is applied | manufacturing operations. A company, 
to every precinct, as it eventually will be. | called the Electro Metal Extracting, Refin- 
Inside the booth is an oblong iron box, the | ing and Plating Company, of 76 Finsbury 
dimensions of which are 8x12 inches. Pro-| Pavement, E.C., has been formed to carry 
truding from the right hand side of this box | out a new process, by which 
isa hook. When a citizen or an officer is of 
the opinion that the patrol wagon is needed 
he pulls down this hook and the information 
is flashed to the sergeant at the desk. Inside 
this iron box is a full rigged telephone, and 
there is also a dial on which there are six 
divisions, marked as follows: No. 1, patrol 
2, telephone; No. 3, riot; No. | 


baths, through which a current from a dy- 
namo is sent; and while there the white metal 
is dissolved, and is afterwards recovered in 
metallic state. 
are so inexpensive that a profit of £79 is 
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4, ambulance; No. 5, fire, and No. 6, test | | realized from the treatment of every twenty | 
call. There is a pointer on this dial which | tons of scrap. The process is also set forth | 
must be placed opposite the call which it is | as being applicable to mining refuse, tailings, 
desired to send. Then the outside hook has | and slags containing gold, silver, copper, tin, 
to be pulled down and the operation is com- | etc., as well as to plating metals with zinc. 
pleted. The telephone service of this new | cictcenastiiliieasiassiaai 

system is in every way satisfactory. = 

+ ee in alow ae the reporter talked Electrical Notes from Niagara. 

with the sergeant at the First Precinct, and Editors Electrical Review : 

heard his replies as distinctly as if he were Some five yearsago a company was formed 
by his side. The wires are what is known here to furnish arc lights, using water-power 
as copper insulated, of 12 gauge, and were | and a 16-light Brush 2,000 candle-power arc 
introduced at the special request of Mr.|machine was purchased. This plant was 
Mason. separate from and independent of the ‘isola- 
| ted plant which lighted the grounds of Pros- 
|pect Park. The business has increased 
steadily until at present there are in addition 
|two 45 lighters, old style, and the old 16- 
lighter with improved armature furnishing 
30 lights. There are now in use arcs at 
Niagara Falls and on the Canada, 100 in all. 
200 incandescents on the Brush multiple 
series cutout are used in stores, offices and 


Scrap Tin. 

The utilization of scrap tin has exercised 
the minds of many inventors, who have seen 
a fortune in it, if they could only separate 
the covering metal from the sheet of iron | 
beneath it. It is estimated, says Engineering, | 
that the supply of old and scrap tin at | 
London, Birmingham, Swansea, Wolver- | 
hampton, Truro, Liverpool and Glasgow | on the old Suspension Bridge. These lights 
amounts to 30,000 tons per year, and that| give great satisfaction, and the number 
this can be obtained at 5s. per ton, or less. | will be largely increased as soon as the com- 
Of this weight, five per cent. is pure tin, pany can place the improved armatures in 
which in ingot form is worth £95 to £100 per | their larger machines. At the old bridge the 
ton, while the iron, separated from the tin, is | appearance is that of a multiple series sys- 


the tin is| 
stripped from the iron in a perfectly pure | 
form, while the foundation plate is unat- | 
tacked. The scrap is placed in a series of | 


tem. During the coming year the circuits 
may be extended to Tonawanda, and perhaps 
to Buffalo. The power is obtained from water 
wheels using only a part of the fall. The 
water is taken from the canal, which supplies 
the water works and a number of factories. 
To utilize even a portion of the fall, bronze 
wheels are required, those made of iron 
breaking readily. There is some talk of 
equipping the horse railroad with electric 
motors and steps with a view to accomplish- 
ing that will probably be taken during the 
next year. There is probably no place where 
the power for a street railroad could be ob- 
tained at less expense. 


| Niagara, N. Y., July 31, 1886. 





It is said that the operations | 
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The Great Paddington Incandescent 
| Station Illustrated. 


The Paddington, England, installation is 
|a remarkable one in many respects, and is 
| probably the largest incandescent installa- 
| tion in all Europe. A central building, not 
|a large one, contains the machinery for the 
| generation of energy, which is distributed 
| and utilized as light in a district one anda 
half miles long and covering about 70 acres 
of ground. Within the district there are 
over 4,200 lights; in exact detail there are 
4,115 incandescent lamps of 25 candle-power 
each, 98 arc lamps of 3,500 candle-power 
each, and two arc lamps of 12,000 candle- 
power each. 

The dynamos used are illustrated in this 
issue of the REVIEW; also, several of the im- 
portant elements that contribute to this ex- 
tensive installation. Figs 2 and 6 are from 
photographs of the dynamo room before the 
machines were incased in their wooden houses 
(described and illustrated in our issue of July 
24th), but will, however, give a very good 
idea of the external appearance of these large 
machines. Three of these dynamosare used, 
each weighing 45 tons, The sole plates are 
18 feet long, and the revolving magnet- 
wheels are 9 feet 8 inches in diameter, and 
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weigh 22 tons each, They run at a uniform 
speed of 146 revolutions per minute. The 
dynamos are of the alternating current type, 
wound to give an E.M.F. of 150 volts. The 
field-magnets are excited by three Crompton 
direct-current machines, each of the latter 
driven by a Willans engine, while each of 
the former is driven direct by compound tan- 
dem engines by Rennie. 

In Fig. 5, on page 7, is shown the divided 
main apparatus, which is considered the 
important part of the system, for by its use the 
quantity of the copper required in the feed- 
ing mains is reduced to one tenth of that 
used in the ordinary method. The principle 
of this is described as follows: In any feed- 
ing main the electric pressure at the far end 
is less than that of the dynamos. The fall 
of pressure is greatest when all the lamps 
that the main has to carry are on. If the 
main is thick and expensive this maximum 
fall is small; if thin and cheap it is great. 
When only a few lamps are on the fall is 





come back from each feeding center to the 
gallery and actuate voltmeters and pilot 
lamps so that the exact brightness of the 
light in every part of the district can be seen 
in the gallery. Suppose, now, a certain 
number of lamps are switched off in, say, 
the hotel, its pilot in the gallery brightens a 
little and calls the attention of the attendant 
to the voltmeter. He then moves the con 
tact wheel, and, cutting out a segment of the 
main, reduces its total section, and so in- 
creases iis resistance and brings back the 
pressure to its normal value. 

To sum up, the thickness of an ordinary 
main is constant, and, unless it is very large, 
the variations of current caused by turning 
lamps on and off cause variations of electric 
pressure. In the divided main the section is 
variable, and is kept always proportional to 
the current the main has to carry, and so the 
electric pressure is kept constant with a main 
of one-tenth of the section required for the 





rdinary system. 
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very small. Thus as lamps are turned on 
and off there is in an ordinary main a varia- 
tion practically equal to the fall. As only a 
variation of not more than two per cent. can 
be allowed, very thick mains have to be 
used on the ordinary system, so that the fall 
may not be more than two percent. The 
object of the divided main system is to allow 
a fall of 20 percent. to be used. For this 
purpose the feeding main consists of a bundle 
of wires, as shown at AA, Fig. 5, connected 
into one at each distant feeding center. 
There are five of these distant centers in the 
district, and they are supplied by twelve 
feeding mains. Contact apparatus worked 
by wheels in the gallery allows the component 
wires of each feeding main to be discon- 
nected one by one. As the wheels are turned 
round, more or less of the component wires 
are used to form the main cable. Fine wires 
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Se ons hav ; n 
taken at any moment at any corner or any | 95 000 joints to tl ain 000 sedis 
pair of arc lamps, The signaling apparatus | naye been used for ends of wire; 2 tons of 
used consists of two little solenoids (shown | terminal and connectors have been used; 260 
in Fig. 3), one in circuit with each of the yards of massive masonry (in a number of 
signal lamps. A domestic meter is show? | short lengths) have been built under the lines 
op 4. It henna of solenoids which to prevent the weight of the trains crushing 
aie mat ead = reagan the mains where they cross under the lines. 
it: ae ther cee Gti te, eee 0 cael The incandescent lamps are all in parallel. 
wheel to revolve, and increases the distance Bp —_— - ccggetin > aged ad — 
from the upper edge of that wheel to a point — ee = am cman — wl ~ 
culls cen S: A tele: et dent almost impossible to distinguish any noise, 
ane am arm to fall every quarter of an even in the next room to the dynamos when 
hour from a fixed point to the then position ee a oe . -_ agen. = ane 
of the upper edge of a snail wheel. If no be onsen, dose mere io wondertul, ond 
lights are on it falls no distance. If many | a rad bord — hepageneny t poe ydheageaer 
lights are on it falls a distance proportionate 7 magenta = -gubeascmamen a - . 
to the number. As the arm rises again it en. | ae pe Se GEE Ce EES ee Se 
“1 . tordon. 
gages a train of counting wheels. Thus the me- 
terconsists of a free galvanometer and appara- 
tus which searches every quarter of an hour for 
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Fie. 2.—View or Dynamo Room AT THE PADDINGTON STATION. 


A double system of mains is laid through- 
out (not twice the necessary quantity of 
wire, but instead of one main of a certain 
section two of half that section), and in| 
every room, building, yard, etc., half the 
lights are on one circuit and half on another, | 
and these two circuits are worked by differ- 


A New Alloy of Aluminium. 

The applications of aluminium are now 
considerable, and M: Bourbouze, a French 
| physicist, has added to their number by em- 
ploying an alloy of the metal. with tin for the 
| internal parts of optical instruments, in place 
|of brass. The alloy he employs consists of 
| ten parts of tin and 100 parts of aluminium. 


the position of the galvanometer needle and | 
adds together the lengths of all the journeys 
which it makes in those searches in, say, 
three months. The clockwork is not wound 
up, butis driven by a tuning-fork, actuated 
by a fine wire magnet into which the alter- 
nating current is admitted, It runs at a uni- 


ent machines, so that in case of either sys-| form speed whether few or many lamps are | 


tem breaking down no single room would be | on; but when no lamps are on, the balance 
left in darkness. In some of the bed-rooms | weight of the cores lifts a contact spring and 
of the hotel, where only one lamp is paid | stops the clockwork, so as to save wear and 
for, two are erected on different circuits, and | tear. 
aswitch is provided so that either can be | 
lighted at the desire of the inmate, but not} may be formed from the following miscella- 
both at once. neous figures: 500 miles of wire have been 
Fig. 7 gives a good idea of the appearance | used. The wires in the office and corridors 
of tbe dynamo switchboard. The different | are enclosed in wood casing. Of tbis 12 
plugs communicate within various corridors, | miles have been used. The casing is fixed 
platforms, etc., by means of wires. Each | to the wall by 94,000 screws. The under- 
has its one fuse, which can be disconnected | ground mains are contained in thin iron 


Some idea of the magnitude of the work | 





It is white hke aluminium, and has a density 
of 2.85, which is a little higher than that of 
pure aluminium. It is, therefore, compara- 
tively light, which is an advantage for ap- 
paratus where lightnéss is desired. It 
can be soldered as easily as brass, with- 
out special means, and it is even more 
unalterable than aluminium to reagents. 
The attention of electrical instrument 
makers should, therefore, be called to 
it, especially for apparatus of a portable 
character. 
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We hear all sorts of rumors of wonderful 
storage battery street cars—street-car storage 
batteries, battery street car storage—but we 
are getting mixed. 








The ubiquitous Col. T. J. Montgomery, 
of Brush Company fame, has, we hear, 
deserted his first love, electricity, and is now 
devoted to gas. 








A dividend of $1.00 per share has been 
deciared by the Missouri & Kansas Tele- 
phone Company. In their comparative state- 
ment, they make the following good show. 
ing : ‘‘ During the last three months we have 
built seventy-five miles of extra territorial 
lines, using No. 10 hard drawn copper wire. 
The aerial cable capacity of our Kansas 
City exchange has been increased fror: 1,600 
to 2,200 subscribers, and switch board 
capacity from 1,400 to 1,600 subscribers. 
Our expenses were increased $1,600 on 
account of the damage. done our Kansas 
City exchange by the cyclone of May 11th. 
The net earnings for the first six months of 
1886 have been $46,560.15, while for the first 
six months of 1885 they were $31,840.89, an 
increase of $14,719.96.” 


Will all our advertisers kindly send us 
their registered cable address? We in- 
tend shortly to publish such a list. 





We understand that Mr. Albert Swan, of 
the Vitrite Company, London, will shortly 
visit this country in company with Mr. Theo. 
Mace of the Vitrite and Luminoid Com- 
pany, of New York. 








The members of The Electric Club,of New 
York, deserve the honors they won on their 
first fishing excursion, the only drawback 
consisting 1n the fact that the fish seemed to 
prefer to be hooked anywhere but in the 
mouth. It takes an expert to catch fish 
a la seine with a hook. 





Paterson, New Jersey, is enjoying a pecu- 
liar little piece of excitement, afforded by a 
man who does not like the electric light. 
Paterson is a city that has a good pavement 
and the electric light, but one man who does 
not admire the electric light is determined to 
stand in the way, and so there is a repetition 
of the comic spectacle of one body who 
imagines himself of more account than 
everybody. He has been enjoined. 





Frequently, if not oftener, an inventor of 
a thermo-dynamic electro-static double-back- 
action flying machine drops in upon us. One 
called the other day and left three tickets, 
entitling the holders to seats in his machine 
on its trial trip from the top of the Mills 
building, on Tuesday next. Would any of 
our electrical friends like them? We are 
not well, and must be out of town fora few 
days. 








Electricity plays a part in a mild sort of a 
humbug perpetrated upon the indulgent pub- 
lic that visit Manhattan Beach. Near the 
music stand is a battery of light artillery, 
mounting ten guns, which are supposed to 
be fired through the medium of electricity, 
and by the touch of the irrepressible Pat 
Gilmore, thereby adding their thunder to 
the music of the band. In point of fact, 
the guns are not discharged at all, the detona- 
tions being due to electric explosions of 
small charges of dynamite, placed conveni- 
ently near the guns. The humbug is practi- 
cally concealed in the ensuing smoke. 
Devious ure the ways of men, particularly 
at Manhattan Beach. 








Electricttée of last week publishes an engrav- 
ing which purports to show the interior of 
a cabin of a Pennsylvania railroad ferry 
boat, and especially illustrative of the 
United States Electric Light Co.’s system 
of lighting. The artist has evidently a wide 
acquaintance with American manners and 
habits. The central figure of his picture is 
a very large colored woman, bandana upon 
her head, in earnest conversation with two 
white dudes. To the left appears a small 
Italian boy, engaged in furnishing music for 
the occasion; and immediately in front is a 
small boy arrayed in an Eton collar and plug 
hat, who gazes pensively upon the scene. If 
the artist will come to America, we will try 
and find a place for him, where his imagi- 
native ability can have full scope. 


The increase in the circulation of the 
ELECTRICAL REVIEW during the past twelve 
months has excelled our most sanguine ex- 
pectations. This is, indeed, gratifying, 
proving conclusively, as it does, that an 
independent journal, presenting all the im- 
portant news in this field, and discussing 
events in an impartial and intelligent manner, 
deals with an appreciative constituency. In 
all the paths of journalism we do not think 
there is a more intelligent and enterprising 
fraternity to be met with than the one com- 


posed of gentlemen engaged in electrical 
work. They are alert, earnest and progress- 
ive, and the REview is proud to have them 
for its weekly auditors. One chief idea has 
prevailed with the conductors of this journal 
since its first number—to make it worthy of 
the support and confidence of the best ele- 
ments in its field. That it has secured this 
its success proves. 

Still, there is room for more. No one who 
desires the leading publication in the elec- 


trical field need hesitate to send us his name 





forfear of over-crowding our circulation lists. 





WORTHY YOUR ATTENTION. 

The next meeting of the National Electric 
Light Association will be held in Detroit on 
the 31st of this month. 

All reports to this office indicate a large 
attendance, particularly from the West. 
Every Eastern member, as well, should be 
present. 

Excellent arrangements, we are assured, 
have been made for the accommodation of 
all visitors to Detroit on this occasion. 
The object of this article is to most earnestly 
urge all who are interested in electric light- 
ing to be present. No former programme 
has been so instructive and important as 
the one promised for Detroit, and we hope 
to see the intelligent work of the managers 
fully appreciated. 

In issuing the editorial call for the first 
meeting of the electric light fraternity, some 
eighteen months ago, the ELEcrricaL RE- 
VIEW encountered the opposition of several 
of the parent companies, and did not re- 
ceive the support of a single electrical con- 
temporary; yet, to-day, all these elements 
are in favor of the organization, and we 
trust are loyally working for its continued 
advancement and success. Most happy in 
its selection of capable officers, at the first 
meeting in Chicago, the Association has 
continually increased in strength and in- 
fluence, and, above all, in benefit to its 
members. 

Again we ask you, if you are interested in 
the advance of electric lighting, and are 
not a member of this Association, to send 
in your application at once, 








A GAS COMPANY FORSAKING EVIL 
FOR GOOD. 

It is a curious sign of the times that the 
gas companies are beginning to go into the 
electric lighting business. It furnishes, too, 
still another proof that the devil is not as 
black as he is painted; that even gas monopo- 
lists are not lost beyond the hope of redemp- 
tion, being willing to earn an honest liveli- 
hood if only some one will show them the 
way. 

In the present instance, it is the Austrian 
Minister of the Interior who has indicated to 
the Imperial Gas Association, of Vienna, a 
means whereby its projectors can furnish 
full equivalent in light for the money the 
public pays into its coffers. 

Our contemporary, Bulletin International 
de L’ Electricite, says : 

‘The Imperial Gas Company, of Vienna, 
has been authorized by the Minister of the 
Interior to establish a central electrical sta- 
tion, with sufficient power to supply 4,000 
incandescent electric lights to the Grand 
Opera House, and 3,000 lights to the Court 
Theater. The concession is for twenty 
years. For this service the company is to 
receive 150,000 francs—$30,000.” 

We would suggest to the Imperial Gas 
Company, of Vienna, that it supply the fur- 
naces of its central station with its own gas 
asa fuel instead of coal, and thus put the 
fact on record for the use of future his- 
torians that there was at least one instance 
during the nineteenth century of a gas com- 
sumer who was not overcharged in his bill. 

They will discover that gas, as a fuel, is 
much cheaper and more convenient than 
coal, when the value of the residuents is con- 
sidered; and, finally, they will have the novel 
experience of giving satisfaction to the public 
using their light. 





ELECTRICAL SECTION OF THE 
SOCIETY OF ARTS, BOSTON. 


The Society of Arts is an organization 
which is a portion of the Institute of Tech- 
nology in Boston, and hold meetings every 
alternate Thursday evening from October to 
May inclusive. The first meeting was held 
in April, 1862, and they have been con- 


tinued up to the present date. Papers gen- 
erally upon popular scientific subjects are 
presented at these meetings, and receive the 
benefit of a discussion among the members 
of the audience. 

During the last year consideration has 
been given to subjects of great interest to 
the community. On electrical subjects Mr, 
W. W. Jacques, of the American Bell Tele- 
phone Company spoke upon the recent 
progressin underground wires. 

Lieut. F. J. Sprague, of New York, spoke 
upon electrical railways. 

Mr. A. H. Cowles, on the production of 
aluminium and its alloys by the electric 
process carried on at Cleveland, Ohio. 

Other topics have been upon the relative 
poisonous properties of coal and water gas ; 
the distribution of steam in cities ; improve- 
ments in steam heating ; application of solar 
heat in warming buildings ; transmission of 
power by belting ; the supply of natural 
gas ; matters of interest in the manufacture 
of steel ; in the water supply of cities ; on 
labor difficulties and arbitration ; on chem- 
istry of foods in nutrition ; on the dynamite 
gun, and the use of high explosives in war- 
fare; and other subjects covering a wide 
range of topics of great importance and 
interest to every member of the community. 

The question of electricity is one which 
has received a wide interest not only among 
electricians but by persons of general scien- 
tific information ; by those who have invest- 
ments in various electrical inventions and 
discoveries ; and also by those attorneys who 
have had to deal with deep and complex 
questions arising in patent litigation. 

This subject has received a great deal of 
attention on the part of the members of this 
society ; and an electrical section was formed 
last spring for the purpose of giving special 
consideration to the questions arising in re- 
lation thereto; and it is proposed to hold 
special meetings; and also to devote certain 
regular meetings during the coming season 
to electrical questions. 

The second meeting of the society, next 
October, is to be the first of the electrical 
meetings. 

As there is not at present any distinctively 
electrical society in Boston, the Society of 
Arts affords an especial opportunity to elec- 
tricians for meeting, and conference upon 
electrical subjects. These meetings are 
always open to the public ; and the member- 
ship involving the privileges of voting and 
discussion is easily obtainable. 





TIMID ITALIAN TELEPHONISTS. 


Italy, as we know, is far behindhand in 
matters telephonic. Addresses have, from 
time to time, been sent to the government 
by merchants and manufacturers asking that 
some sort of service be established without 
further delay. The only result up to quite 
recently has been to renew the discussion 
which for a whole year has occupied the 
attention of the Italian chambers as to 
whether the government should absorb the 
telephonic service as it has the telegraphic, or 
whether, there being seemingly, so much 
risk of loss, concessions and patents should 
be sold or rented to private parties. Gener- 
ally speaking, it would seem as if the Italian 
people, like the Spanish and Portuguese, are 
scarcely ready yet for the telephone. In 
the larger cities some feeble attempts have 
been made toward the organization of a 
general telephone exchange, but the success 
so far had scarcely warranted the hope that 
any save the few, the larger merchants and 
the rich are ready to avail themselves of the 
great benefits the telephone brings. Perhaps, 
as it is alleged by a French contemporary, 
the promoters of the telephone in Italy, have 
shown such temerity, such lack of energy 
and enterprise that those who would be 
benefitted by telephonic service are war- 
ranted in hesitating before putting down 
their names on the subscription lists, It 
seems that those who are seeking concessions 
from the government of territorial rights are 
unwilling to put out their money and estab- 
lish their exchanges until enough prospective 
patrons have promised to subscribe, to make 
the venture a safe one. : 

There seems to be an excellent opportunity 
at least in the Italian cities, for some enter- 
prising men who have sufficient confidence 
in human nature to supply a good thing 





before expecting to be paid for it. 
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UTILIZING WIND POWER IN ELEC- 
TRIC LIGHTING. 


In last week’s issue our correspondent, H. 
S. T., questions the expediency of the use of 
windmills for electric lighting, in the manner 
proposed by usin our issue of the 24th ult., 
and advances the following points in support 
of his position : 

1. That the rate of revolution of the wind 
engine, according to varying force of wind, 
is too irregular to run a dynamo for the 
purpose of charging a storage battery. 

2. That the wind cannot be depended on 
for more than about six hours’ hard work 
per day, possibly not half of this. 

We carefully considered the subject before 
writing the editorial in our issue of the 24th 
ult., and might inform our correspondent 
H. 8. T, that our own experience with wind- 
mills radically proves him in error in the 
above statements, which form the bulwark 
of his criticism. But we prefer to cite 
higher authority—in fact, the highest author- 
ity on the subject—and therefore quote quite 
liberally from Wolff’s treatise on ‘‘ The 
Windmill as a Prime Mover,” (New York: 
Joho Wiley & Sons, 15 Astor Place). In 
this excellent treatise, which exhausts the 
suvject, and which is written from a thor- 
oughly impar.ial scientific and practical 
standpoint, we read on page 73 : 

‘‘The several types of American wind- 
mills are characterized by the form of wheel, 
and the method of regulation or governing 
employed to vary the extent of the surface 
presented to the wind, so that a uniform 
power and a uniform rate of revolution may 
obtained under varying velocities of 
wind. The two principal types may be 
distinguished respectively as the sectional 
wheel with the centrifugal governor and 
independent rudder, and the solid wheel 
with the side vane governor and independ- 
ent rudder. In both types, the rudder 
brings the wheel into the direction of the 
wind.” 

Then follows accurate detail of the special 
forms of mechanism employed for governing, 
clearly proving that the slightest changes in 
the force of the wind cause corresponding 
but inverse changes in the extent of surface 
presented to the wind, so that the rate of 
revolution and the power exerted are practi- 
cally uniform at every moment, within a 
large range of differences in the velocity of 
the wind. Certainly the uniformity is great 
enough for driving dynamo machines 
to charge storage batteries. In fact, we are 
informed on page 75 of Mr. Wolff’s book, 
that ‘either of these two types of govern- 
ing acts with sufficient accuracy and prompt- 
ness to place the American windmili in the 
rank of reliable automatic engines.’’ 

As to the number of hours a windmill will 
run per day, we learn on page 8 of Mr. 
Wolff’s book that “it has been found by ex- 
perience that it requires, on an average, a 
wind of a velocity of six miles per hour to 
drive a windmill, and that the latter will 
run, on an average, eight hours per day; the 
average velocity of wind, during the eight 
hours of work, being equal to 16 miles per 
hour.” 

These figures are carefully substantiated, 
and further evidence of the performance and 
reliability of the windmill is detailed in the 
chapter on ‘‘ The Capacity and Economy of 
the Windmill,” viz., in the following table 
on page 133 : 


he 





On page 136 it is stated that ‘‘ the per- 
formance of the thirty-foot mill, as far as ob- 
served, seems to gravitate to a pumping 
capacity equivalent to 2.4 horse-power, and 
to an expense of 2.5 cents per horse-power 
per hour.” 

Referring to the above table, Mr. Wolff 
mentions, on page 132 of his book, “ over 
fifteen hundred windmills have been sold on 
its guarantee ; and in all cases the actual re- 
sults obtained, both in this country and else- 
where, did not vary sufficiently from those 
presented to cause any complaint whatever— 
a proof that the results as calculated are cor- 
rect, or certainly not too high.” 

As to the suggestion of H. 8S. T. to raise 
sand by means of windmills, and drive an 
overshot wheel by the fall of the sand, the 
wheel being arranged to run a dynamo di- 
rectly, we scarcely think this plan would 
prove satisfactory in practice, though it 
might be worthy of trial as a matter of ex- 
periment. Personally, we fear that practical 
difficulties and irregularity of action will bar 
out this mode of application of wind power. 
The suggestion of H. 8. T. to raise sand by 
means of windmills and apply it to the 
driving of overshot wheels, is, however, 
evident'y not a new one, for on page 4 of 
Wolff's ‘“‘ Windmill as a Prime Power,” we 
read : 

‘‘Sand has also been raised in place of 
water, and has been applied to the driving 
of an overshot wheel.” 

Finally, we are pleased to note on the same 
page of Mr. Wolff’s book that “‘ the applica- 
tion of the windmill for driving dynamo 
machines to charge electrical accumulators, 
first suggested in 1881, by Sir William Thom- 
son, will,” in his opinion, ‘‘soon come ac- 
tively into play when storage batteries have 
been developed to a greater success than is 
attained at the present time.” 

We believe that the time for their applica- 
tion im this way is already at hand, and re 
fer to our issue of the 24th ult. for further 
particulars. 





UHICAGO ELECTRICAL NEWS. 

The case of the Bankers’ and Merchants’ 
Telegraph Company against the Chicago 
Carpet Company, was disposed of one day 
last week, by the overruling of all but one 
of the exceptions to the master’s report. 

This was a bill filed by the telegraph com- 
pany alleging it was insolvent, and asking 
the court to protect it against its own attach- 
ing creditors who had sold portions of its 
stock. A receiver was appointed and on his 
petition the case was referred to a Master in 
Chancery to determine the amount of claims 
against the company and their relative 
priority. The court in deciding the case 
thought the familiar principle of law would 
contro! that court which first by its process, 
got jurisdiction, would maintain the priority 
of right of its attaching creditors. The 
judge said that an order would be made re- 
quiring the B. and M. to pay into court the 
full amount of rental due the Board of Trade 
Company before the sale, or the possession 
of the property would be surrendered to the 
company. 





Columbus, O., was struck by a severe 
hurricane at noon on the 30th. The storm 
lasted about forty minutes, causing a damage 
estimated at about $20,000. Several parties 
were caught in the debris of the Columbus 
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Rolling Mill, which was blown down, one 
of whom is supposed to be fatally injured. 
The Union Depot, the Sash, Door and 
Lumber Company’s works, and the Fifth 
Avenue school building were partially un- 
roofed. Trees, telegraph and telephone 
wires were prostrated. 





The Fort Wayne Jenney people have com- 
menced the manufacture of incandescent 
lamps for their own use. 





At Peoria there is a street lighting plant of 
four hundred lights. Peoria has been the 
Mecca of pilgrim agents of electric light 
companies for some weeks. Of course they 
went there for business. The business con- 
sisted in trying to oust the present company, 
and put in some other system. The gas 
people too, overflowing with patriotism, 
good will toward men, and all that sort of 
thing, has volunteered considerable advice 
relative to the best method of lighting the 
city. The cause of all this eddy and whirl 
of the elements is found in the fact that a new 
contract is to be made with somebody for 
lighting the town. 





The Fort Wayne Jenney people, through 
their Chicago agency, have just closed a con- 
tract for a 60 light plant at Saginaw City, 
Michigan. Mr. W. J. Buckley did it. 





Kokomo, Missouri, has just started an 
electric light plant of the T. H. variety, for 
street lighting. 





The first Thomson - Houston lights on 
towers have just blazed out at Jacksonville, 
Ill. The plant is run {by the gas company, 
and the lights are mounted on six of the Star 
Tower Company’s iron towers. 





At Lafayette, Ind., there is considerable 
amusement for the people growing out of a 
lively competitive circus which is billed there 
for the season. The gas company is using 
the T. hyphen H., as the boys call it, while 
the Brush people run a circuit of eighty-five 
1,200 candle-power (estimated) lamps. Prices 
have been beared until the rate has got down 
to $6.50 per month. The Brush people have 
recently put in an additional dynamo and a 
new Buckeye engine to increase capacity for 
business. 

In order to prepare fcr the grand military 
reunion at Tippecanoe battle ground, it was 
necessary, as is the rule in everything elec- 
trical, to leave all till the last moment, and 
then rush things. Of course, in such a jam 
no lineman could be found; and it is said to 
be very funny, on occasions like this, to see 
the president of the company, brown as a 
butternut, the blistered skin flapping on his 
nose, climbing poles, as agile as a trapeze 
performer in the ‘‘ great and only;” or the 
secretary, doing the crossarm act with a strap 
round his waist filled with connectors and 
pliers and things, hanging on by the skin of 
his teeth and one leg, swaying away at the 
come-along strap hke a maintop-man, singing 
in a good, full baritone— 

“Hard away and around she goes, 
ear'y in the morning.” 
Or that other little dit'y about 
“ The sweet little cherub that sits up aloft, 
To look out for the life of poor Jack.” 


It looks well, but there is a hereafter to all 
that sort of thing. When the excitement is 
over, and you come down to cosmoline and 
linen rags, cream and cotton batting, or 
boiled oil and tow, by way of repairs, and 
everyone you meet wants to know how many 
fish you caught, and refuses to believe your 
explanation, then there is no poetry to the 
jolly life of an amateur lineman. 





Mr. C. H. Cone, of the Electrical Supply 
Company here, has just returned from a long 
trip, first to the Pacific Coast and then 
through the South, and returned loaded with 
orders. He will now remain for a time on 
the city trade before again taking to the road. 





In the course of changes on the West side, 
a central plant of eighty or more lamps, 
formerly a Van Depoele, has been purchased 
by the T. H. Company. The present pro- 
prietors have made some changes in the 
methods of doing business with customers, 
and, of course, introduced their own style of 
launp. Naturally there is more or less meta- 
phorical hair pulling and face gouging tem- 
porarily, threats and hard words, but it will 
all —_ down, and the plant will continue 
to do business at the old stand as heretofore. 





Curcago, Aug. 2. 





Wrinkles — Electrical and Otherwise — 
Practical Information. 

To make a good soldering liquid, into 
hydrochloric acid place as much scrap zinc 
as it will dissolve, still leaving a sponge of 
zinc. Use the mixture for soldering brass 
work. To solder cast or wrought iron, add 
sal-ammoniac ; and for sheet tin work, omit 
the sal-ammoniac. 





To clean steel and iron from temporary 
and slight rust, cocoanut husks are better 
than waste and turpentine. 


Black color for zinc.—Clean the surface 
with sand and sulphuric acid, and immerse 
for an instant in a solution of sulphate of 
nickel and ammonia 4 parts, in water 40 
parts, acidulated with sulphuric acid 1 part. 
Wash and dry. This takes a bronze color 
on burnishing. 





True aluminum bronze contains 90 to 95 
per cent. of copper, with 5, 7} or 10 per 
cent. of aluminum. It is of a golden 
color when the proportion is 5 or 10 per 
cent., and greenish if the proportion be 7} 
per cent. 





Horse-shoe magnets are made by placing 
on each end of a hardened steel bar a soft 
iron cylinder, and surrounding the whole 
with a helix which is connected with the 
poles of a powerful battery. They are also 
made by placing the hardened steel bar 
against the face of a strong electro magnet. 





To make a simple galvanic battery take a 
glass tumbler and place in the bottom a sheet 
of copper, having an insulated wire attached 
and extending out of the tumbler. Cover 
the copper with blue vitriol, and suspend a 
sheet of zinc near the top. Fill the tumbler 
with water. Connect the zinc and copper 
together for 49 hours, and the battery will be 
ready for use. 


Zinc may be cleaned, like iron, with a dip 
into stronger acids before the final washing. 





A fine lubricant oil may be prepared as 
follows: Digest olive oil for about thirty 
days with a quantity of clean lead turnings 
(sufficient to nearly fill the vessel); then filter 
the clear oil through twenty-four inches or 
more of clean granular charcoal (free from 
dust). Or, agitate good sperm oil by in- 
jected steam, for about half an hour; aad 
after reducing its temperature to about 40° 
Fabr., press the fluid portion through sev- 
eral thicknesses of fine linen cloth; warm 
and filter as before. 





To cut glass jars, fill the jar with lard oilto 
where you want tocut the jar; then heat an 
iron rod or bar to red heat; immerse it in the 
oil. The unequal expansion will check the 
jar all round at the surface of the oil, and 
you can lift off the top part. 





The Electric Ciub Goes a-Fishing. 

The Fishing Banks, near Long Branch, 
were depleted of fish to a more or less extent 
by the energetic fishermen of The Electric 
Club, who chartered a steamer last Saturday, 
and to the number of about thirty devoted 
the day to this fascinating sport. The presi- 
dent of the club, Mr. H. C Davis, and Mr. 
J. B. Powell, vice-president, commanded the 
excursion, which had beea planned and ar- 
ranged by a committee of the club, of which 
Gen. C. H. Barney was chairman. The boat 
was supplied with every comfort, the fish 
were fairly active, and everything passed off 
most pleasantly. The largest capture was 
made by Lieut. F. W. Toppan, who landed 
a flounder weighing either three pounds and 
eight ounces, or eight pounds and three 
ounces—a point of dispute. If it was the 
latter, it was about seven pounds heavier 
than the average of all the other fish. The 
most fish were caught by Major George W. 
La Rue, whose record as a successful artist 
with the fish line was well sustained. Every- 
body had fish enough and to spare, and en- 
joyed eating them aboard the boat, where 
they were prepared by an excellent cook, 
‘tin the highest style of the art.” So well 


was every one pleased that another excursion 
is being planned for an early day. 
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«*» Alfred F. Moore, of Philadelphia, has 
about completed an extension to his exten- 
sive wire and cable works whlch will more 
than double his present capacity. It will be 
ready to occupy in about ten days. 

«*. The Bell Telephone Company bas 
entered suit to restrain the Cushman Com- 
pany in Chicago, and some weeks ago en- 
joined the Interstate Company. These are 
two companies which sought franchises in 
that city. 

*, Had not the telegraph or telephone 
been invented, homing pigeons would, no 
doubt, have acted as a means of communi- 
cation between distant points. During the 
Franco-Prussian war over a million mes- 
sages were sent by homing pigeons. These 
birds can fly 500 miles without resting. 

«*, Dr. Lucien C. Rose, of Ohio, has 
sailed for Gothenburg, Sweden, where ar- 
rangements bave been made for a public 
test of his instrument, and his trip abroad 
is to enable him to be present at the 
test. Dr, Rose claims to be able to speak 
and hear with ese and satisfaction with his 
instrument over a distance of 2,500 miles. 


«*. A micro-audiphone has been patented 
by Mr. Frank M. Blodgett, of New York 
city. It is provided with a reed, made of 
thin metal slotted to form narrow strips, and 
placed within the inner chamber, toaugment 
the sound waves, together with other novel 
features, the invention being an improve- 
ment on a former patented invention of the 
same inventor. 

»*, Mr. James A. Derrom, of Caracas, 
general manager of the Venezuela Telephone 
Company, is now in New York. At Caracas 
the company hasa telephone exchange of 500 
lines, and use the multiple switchboard of 
the Western Electric Company. Incandes- 
cent electric lamps are provided for the 
night operators, the Volta-Pavia batteries 
furnishing the electricity for the lamps. 


«*»s At the annual meeting of the Rocky 
Mountain Bell Telephone Company, held at 
Salt Lake City, July 21, the following named 
were elected for the directors for the ensuing 
year: J. J. Dickey, Thomas Sherwin, C. W. 
Lyman, H. C. Hill, C. F. Annett, George 
Albree, Geo. Y. Wallace, George M. Scott, 
Chas. S. Smith. The officers of last year 
were re-elected, viz: C. F. Annett, president 
and general manager; J. J. Dickey, vice- 
president; Chas. S. Smith, secretary; Geo, 
Y. Wallace, treasurer. 

«*, The New York office of the Electrical 
Supply Company is in receipt of most gratify- 
ing business, notwithstanding the fact that 
this is the quiet season of the year. They 
have recently brought out an annunciator 
that is meeting with great favor; also their 
new iron frame and box bells. The increase 
of business secured by this company com- 
pelled the construction of additional fac- 
tory room at Ansonia, and much new ma- 
‘chinery has been added, and is still being 
put in on account of the demands of trade. 
The New York branch of this house is suc- 
ceeding splendidly under the wideawake 
management of Mr. H. P. Hungerford. 

«*, There are two systems of telephone 
exchange in the city of Fort Worth, Texas, 
the Bell and the Pan-Electric companies. 
The Bell system, under the management of 
the Southwestern Telegraph and Telephone 
Company, commenced operations August 
25, 1881, with 45 connections; January, 
1882, it had 75 subscribers ; January, 1883, 
it had 150; January, 1884, it had 225; 
January, 1885, it had 250, and now has 
about the same number. W. B. Elliott, the 
pre-ent manager, took charge of the system 
January 1, 1885. The territorial connec- 
tions of this company commenced with 
Dallas in November, 1883. The places in 
Texas that can be reached by telephone over 
the wires of this company number about 190. : 


years auditor of the Wisconsin Telephone Co., 
has resigned and gone into iron mining, and is 
reported te have met with a streak of good 
luck, which is liable to lead other telephone 
people into the same business. 

xs A telephone wire became crossed with 
an electric light wire in Saratoga, and created 
considerable excitement. The end of the 
telephone wire fell to the ground, and was so 
heavily charged with electricity that wher- 
ever it touched a spark of fire was seen. 


*, Mr. W. G. Roberts, for the past three | 


»*, Mr. Edison in a recent interview says: 
‘* As soon as | can find time to go to Florida, 
Iam going to make some experiments with 
earth currents. I cannot do it here, because 
there is too much mineral in the soil. In 
Florida itis all saud. There are currents of 
electricity passing all the time through the 
earth; their directions, however, are un- 
known. I propose to arrrange eight cur- 
rents, radiating in as many directions from 
a central point. I will place a man at each 
circuit to test the power of the currents. It 











telephone on the same wire, the phonoporic 
telegraph, invented by C. Langdon Davies, 
can be developed into a multiple telegraph 
by the well-known device of muking the 
reeds vibrate to a particular note so as to 
send vibratory currents of one particular 
period. Several of these reeds, with their 


attendant transmitting and receiving appa- 
ratus, may therefore be used on one line, each 
sending its own particular vibratory impulses 
into the line; and these impulses would 
vibrate them on harmonic reeds at the other 
end of the line, thus working their own — 
receiver. In this way a number of i 





satisfactorily together on the same line. 








Fic. 3.—SIGNAL APPARATUS USED AT PADDINGTON ELEctTKIC LIGHT STATION. 


*. Besides its power of working simul-|is well known that if an earth current 
taneously with an ordinary telegraph, or 4) erogses a wire at right augles, there is but 


little, if any, appreciable effect made upon 
it. The greatest power is found where 
the wire and currents run in parallel direc- 
tions. In Boston I have run a wire six 
hours with the aurora borealis without a 


Fig. 4.—TuHe Domestic METER USED AT PADDINGTON. 


battery. If I had had a rod at that time 
running from New York to Boston, I would 
have had electric power enough on it to run 
all the machinery in Boston. A knowledge 
of earth currents may revolutionize the me- 


pendent phonoporic messages might a = | teorological bureau system, and make it 


have an idea that it may do something still 
greater, but I do not care to talk about it at 
present. Telegraphic wires, sooner or later, 
will be a thing of the past, I believe. They 
are expensive and cumbersome, and why use 
them if you can make an instrnment that 
will be sensitive to the natural earth cur- 


rents?” 
————_--—_—_. 


+*s The Common Council of Lafayette, 
Ind., adopted a resolution rescinding its order 
of May 10, compelling the telephone com- 
pany to remove its poles and wires from the 
streets and alleys. This resolution gives the 
telephone company permission to operate 
under the new system which is now ir opera- 
tion, by which each subscriber is made an 
agent of the company, and toll is collected 
according to the number of times the instru- 
ment is used. This is considered as final 
action in regard to the telephones in tbis ci'y. 

———_->e —__—_ 
More About the Telphone Ear. 

Editors Electiical Review : 


I inclose you a startling piece of informa- 
tion, which I clip from one of ourlocal papers. 
You had better take a whiff from your cam- 
phor bottle before you read it. Of course 
the inventor does not make metallic connec- 
tion with the wire, as that is illegal. 

His eat may work by induction, in which 
case it would require to be about 400 feet 
long. I doubt not both ears are long, but 
hardly of the required extent: 

“An amateur electrician, of Norwood, 


claims to have invented an instrument that, 
when placed in the ear, will enable a person 
to take a telephone message at any point on 
the wire, while standing on the a x 


G. B. 8. 
Ogdensburg, N. Y., July 31. 
Ss 
Some Good Points About Handling the 
Telephone, 


The use of the telephone in business is be- 
coming so general that it becomes important 
to every man to have some knowledge of 
electricity and electro-mechanics. He need 
not be an electrician any more than he need 
be a veterinary surgeon should he own a 
horse, but he would be at a great disadvant- 
age if he could not properly feed and harness 
the animal. 

This article is an attempt to supply that in- 
formation as clearly and briefly as possible, 
by describing the various ills the telephone 
is liable to, with brief directions for their 
prevention and remedy; as Dr. Pangluss 
would observe, ‘‘ For this are we doctors.” 

The apparatus is so well known that no 
detailed description is necessary; but for the 
sake of convenience the subject may be con- 
sidered under the following heads, which in- 
dicate the various components of a simple 
telephone system: 

1. The conducting wire, or line. 

2. The magneto bell, or signaling appara- 
tus. 

3. The transmitter, attached to which are 
ove or two cells of battery. 

4. The hand-telephone, or receiver, which 
is attached by a flexible cord. 

The hand-telephone, or receiver, is one of 
the most sensitive instruments we have for 
detecting feeble currents, and with a little 
practice it may be made a general detector 
for all the faults the balance of the apparatus 
may be liable to. 

First. The wire or conductor, if broken, 
will prevent the bell ringing; if the line is in 
the city or near a busy telegraph line, listen- 
ing in the telephone will show whether the 
break be near or far, by the character of the 
ever-present induction. 

When no such sound is heard, the bell 
should be tested by short-circuiting and 
ringing the bell and placing the telephone to 
the ear, tap the transmitter or blow in it ; if 
the bell rings, and the sound or blowing or 
tapping is heard, all the connections in the 
apparatus are O. K , and the trouble must 
be looked for on the wire leading from the 
ground connection out through the bell to 
the pole or other supports, and hence to the 
further end. A ground on the line can only 
be detected by failing to get the answering 
signals from the next station, unless the line 





possible to forecast the weather exactly. 1 


be very long, when the increased strength of 
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the ringing current is some indication. 
Crosses, or contacts with other wires are in- 
dicated by irregular ringing of the bell and 
abnormal scratching sounds in the tele- 
phone. 

Second.—The magneto bell usually has a 
supporting device for the hand telephone or 
receiver, which by gravity acts as a cut-out 
for the talking apparatus or ringer (which- 
ever the case may be), and also to open and 
close the battery on the transmitter. Form- 
erly there was also a push-button either on 
the face side or bottom, which it was neces- 
sary to press simultaneously with turning 
the crank, in order to send the signals out on 
the line. This is almost universally super- 
seded by an automatic attachment to the 
crank of the bell, which acts by turning the 
crank, 

The faults common to bells are breakage 
of the fine wire connections which would be 
the same as a broken line, or imperfect con- 
tacts in the various moving parts of the 
switching devices, which may be caused by 
dust, corrosion or loosening of the parts. 
A careful inspection will usually detect the 
trouble, which, in most cases may be easily 
remedied by cleaning and tightening up. 
Little or no oil should be used). Shovld 
the trouble be in the fine wire of the coils, 
either of the gong or armature, the bell 
should go to the shop—no amateur should 
attempt to unwind them. 

Imperfect connections indicate themselves 
by diminished force in ringing the bell. 
Care should be taken to see that the attach- 
ment for supporting the band telephone or 
receiver works freely, so that it goes up 
firmly when the telephone is taken off and 
down firmly when it isin place. In the first 
instance this trouble indicates itself by a 
scratching or frying sound in the telephone 
or receiver, and diminished sound of the 
communication; in the second the bells will 
ring feebly. A touch of the finger sets it all 
right. 

The transmitter and its battery should re- 
quire very little attention if properly adjusted 
when set up. As long as the battery is good 
it will give satisfaction. Its condition, as 
well as that of the battery, is readily deter- 
mined by short circuiting and tapping or blow- 
ing in it. The condition of the battery may be 
determined by its appearance,and it should not 
fail as long as the jar remains two-thirds full 
of water and the zinc not consumed. When 
crystals begin to form in quantity on the 
prisms or porous cup and zinc, the battery 
should be renewed either by new zinc prisms 
or porous cups, or by scraping the old ziuc, 
and soaking the prisms or porous cup in 
fresh water and setting it up with a fresh 
solution of sal ammoniac. Sal ammoniac 
should be used sparingly in maintaining the 
battery. Cleaning the zinc will usually do 
more good than a charge of sal ammoniac. 

A little practice wil: enable any one to de- 
tect the condition of the battery by the 
sound in the telephone short circuited; a 
good battery gives sharp and decided sounds. 
All the connections in the transmitter are 
simple and visible, so that any disturbance is 
readily detected by the cye. 

THE TELEPHONES AND CORDS. 

The telephone itself seldom requires any 
attention; about the only fault it has 1s the 
melted paraffine running out and cementing 
the diaphragm, or the diaphragm becoming 
dented or bent, either of which interferes 
sadly with its efficiency. The paraffine is 
readily removed, but a damaged diaphragm 
can only be replaced by a new one. 

The cords are liable to partial breakage at 
the tips, which is indicated by a scratching 
sound in the telephone when the cord is 
moved by the fingers, and it is usually de- 
tected in this way. Sometimes, however, it 
is a complete break, tor which the only 
remedy is a new pair of cords, or wires, until 
cords can be had. 

It should not be forgotten that the tele- 
phone will also act as a transmitter. 

A good connection with the ground at both 
ends of the line is of vast importance. Where 
gas or water pipes are accessible, it is an easy 
matter; but in the country care should be 
taken to get to damp earth, and four or five 
feet in depth. A gas pipe driven in {the 
ground or a drive well makes a good connec- 
tion with the earth. The wire should be 
attached above the ground and soldered. A 
small wire will soon rust away at the surface 
line and make trouble unexpectedly. 

The fine wire coils in the bell, transmitter 
and telephones are all liable to damage from 
lightning, and all precautions should be 
taken to protect them by short-circuiting 
when lightning prevails. Damage from this 
cause is usually so obvious and unmistakable 
that no instruction is needed to detect it. 





Telegraph Reform in the British Empire. 

At a meeting of the Congress of the Cham- 
bers of Commerce of the British Empire, 
recently held at the Indian and Colonial Ex- 
hibition, Sir James Anderson read a paper 
in which he proposed a reduction of tele- 
graphic rates, the extension of telegraphs, 
the Government supervision of telegraphs, 
and the neutralization of cables in time of 


would always follow the fleet, with the object 
of connecting any points telegraphically 
which are best calculated to insure unin- 
terrupted communication with the base of 
operations or headquarters. Those new-laid 
lines would have the advantage of their route 
being unknown to the enemy, and therefore 
not so easily interfered with as alternative 
routes already provided, and therefore known 
to the enemy. Cutting cables in time of war 





war, these being the subjects with which the 
Congress had primarily to deal. The reduc- 
tion of tariffs according to the plans put for- 
ward by the speaker involved State aid; but | 
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the gain would be in commercial activity | 
being stimulated. The system of coding | 
messages was next referred to as unfair, | 
words unknown to any language being tele- 
graphed. It permits a person to send ten | 
words for one. Objection was not made to | 
the use of the eight authorized languages, | 
but to made-up words, which, Sir James | 
Anderson thought, would in time drive the | 
companies to protect themselves against the | 
system by a high single letter tariff or a fixed 
code. With regard to the neutralization of | 
cables, Sir James Anderson thought that the 
laying of alternate cables for times of war | 
was not a good plan. If an existing line is 


cut, chartered vessels or gunboats can bridge 
over the cut section; and there was no doubt 
in his opinion that ships with telegraph cables 





| asked of 


did not appear to him so important as it looks 
at first sight. 
—— 





exnaust—_. 
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The New Telephone System. 
‘*How is the toll system working?” was 
J. E. Hockett, superintendent of 
the Central Union Telephone Company at 
Indianapolis. 

‘*We have,” he said, “about seven hun- 
dred telephone stations in Indianapolis. They 
have not, so far, proved as remunerative as 
we would like, but on the average will 
probably pay expenses. We realize the fact 
that business generally is somewhat dull, and 
hope, when the revival comes, that a greater 
use of instruments will be made. We had 
to close a number of country stations about 
April 1, but several of these have been re- 
opened. We propose to furnish to outside 
points the same service we have always 
given.” 





.... Lemuel Whitney, superintendent of 
the Western Union Telegraph Company, 
Washington, D. C., died July 23 at his home 
in that city. 

..-- Robert Cully, a lineman in the em- 
ploy of the Western Union at Washington, 
D. C., fell from a pole thirty feet high and 
was almost instantly killed. 


..-.- Sebastopol and other Black Sea ports 
are now protected by an electric apparatus 
placed in the sea to destroy hostile torpedo 
boats. The construction of the apparatus, 
which is the work of American engineers, 
has been kept secret. 

..-. That copper mining in the region of 
Lake Superior was carried on at a very re- 
mote period is attested by pits in which the 
earlier operations were carried on, and in 
one of which a mass of ore was found pre- 
pared fur hoisting out, which weighed about 
eight tons. It had been hammered and 
chopped off until the surface had been made 
smooth. Itlay upon sticks of oak wood, 
not now known to have grown in that region, 
and over it had accumulated a layer of 
gravel, fifteen feet in depth. The present 
race of Indians have no knowledge of the 
ancient miners. 


.... M. Bourbouze, a French physicist, has 
discovered a new applica ion of aluminium, 
by employing an alloy of the metal with tin 
for the internal parts of optical instruments, 
in place of brass, The alloy he employs 
consists of ten parts of tin and 100 parts of 
aluminium. It is white like aluminium, and 
has a density of 2.85, which is little higher 
than that of pure aluminium. It is, there- 
fore, comparatively light, which is an ad- 
vantage for apparatus where lightness is de- 
sired. It can be soldered as easily as brass, 
without special means, and it is even more 
unalterable than aluminium to reagents. 

The Postal Telegraph property, 
which was constructed in part by the issue 
of mortgage bonds, has during the past year 
been operated by Messrs. A. B. Chandler 
and Henry Rosener as receivers. The com- 
pany has just been reorganized under the 
name of the Postal Telegraph Cable Com- 
pany at the capitalization of $5,000,000. 
Mr. Chandler is president of the new com- 
pany. Its lines and connections reach most 
of the principal cities east of the Missouri 
river. Its wires are all of copper or of com- 
pound steel and copper. The company has 
done much of the commercial business be- 
tween the exchanges of New York and 
Chicago, and has earned the good opinion of 
business mea for rapidity and correctness. 
The property of the United Lines Company 
has been operated in connection with the 
Postal by President Chandler for nearly a 
year past, and the two together do a great 
deal of the land service of the Commercial 
Cable Company. 

.... The newly opened Canadian Pacific 
Railway Company has just completed a sub- 
stantial telegraph line of several No. 6 gauge 
wires” across the continent, through British 
territory, extending from Quebec and Mon- 
treal to British Columbia, a distance of 3,200 
miles. An alliance, in the shape of a con- 
tract for the exclusive exchange of traflic, 
has just been concluded between the Cana- 
dian Pacific Company on the one side and the 
Postal Telegraph Cable Company, the Com- 
mercial Cable Company and a number of 
gentlemen on the Pacific coast, all of them 
interested in all of the three companies 
pamed. The result of this contract will be 
that there will be a competing line of tele- 
graph open between New York and the 
principal Canadian cities, and between New 
York and San Francisco and all important 
points on the Pacific coast. Each company, 
under the contract, is to work its own line, 
but the whole system will be unified and 

ractically operated as one. The Canadian 
acific has secured the services of Charles 
R. Hosmer as general manager. He is said 
to'bejone of the ablest telegraph manager; 
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* * The Maryland Electric Motor Manu- 
facturing Company, of Baltimore, has filed a 
certificate of incorporation with James 8. 
Calwell, of Baltimore County, Rignal W. 
Baldwin, William G. Wetherall, Jr., John 
H. Furman, John Reutland, of Baltimore, 
and Francis D. Canfield, of Philadelphia, 
directors. The capital stock is $250,000, 
divided into 25,000 shares of $10 each. 
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|of the poorest quality, and the lamps glim- 





| 

* * Having added to their present business | they are not lit up at all, neither is any arti- 
in electrical goods, a branch for housework, | ficial light required, for the Persian atmos- 
the Electrical Supply Company, of New | phere is peculiarly transparent, and the 
York, is prepared to furaish estimates for | moonlight is all-sufficient. These gas works, 
fitting private houses, offices, stores, flats, | like the regiment of Cossacks, and a score of 
tenements, hotels, etc., with electrical work lother things, are really expensive toys that 


Electric Light Introduced Into the 
Capital of Persia. 


common people of the city and the peasants 
coming in from the surrounding villages. 

The following is written by Thomas Stev- As one strolls into the square after dark, on | 
ens, the bicyclist: an evening when the four electric lamps are | 

Coal of an inferior quality is obtained | making the gas lamps glimmer feebler than | 
somewhere in the Elburz mountains towards | ever, each post is certain to be the center of 
Kasveen, and brought on the back of camels|@ crowd of these people, gazing wonder-| 
to Teheran, and enough gas is manufactured stricken up at the globe, endeavoring to pene - 
to supply two rows of lamps leading from | trate the secret of its brightness and freely } 
the artillery square to the palace front, two|commenting thereon. ‘“Mashallah! Ab- | 
rows on the east side of the palace, anda | dullah,” says one, ‘‘ where does all the light 
dozen or so in the square itself. The gas is|come from? They put no candles in, no 
naphtha, no anything; where does it come | 
from? ” 

‘‘Mashallah!” replies Abdullah, ‘‘I don’t 
know; it lights up ‘biff’ all of a sudden, 
without anybody putting matches to it or 
going anywhere near it ; nobody knows how 
it comes about but Sheitan and Sheitan’s chil- 
dren, the Ferenghis.” 

‘‘Abb-ah! it is wonderful!” echoes an- 
other, ‘‘and our Shah is a wonderful being 
to give us such thiugs to look at—Allah be 
praised!” All these strange innovations and 


mer faintly through the gloom of 4 moonless 
night until nearly midnight, giving about 
as much light, or rather making darkness 
about as visible, as the same number of tal- 
low candles would. On moonlight nights 


| 


: 


_ 


of every description, including gas lighting. | nibble into the Shah’s annual revenues, the 
Being manufacturers of this line of goods | cost of which is out of all proportion to the 
their facilities are extensive, and will enable | benefit derived. Still, the simple fact remains 
them to do work which will give satisfaction. | that gas has been introduced into the Persian 


* * During what portion of the day are 
bacteria or organic germs most numerously 
present in the atmosphere ? Mons. Miquel, a 


member of the Paris Society of Public | posing the city to be lighted with gas, and to 
Medicine, has been trying to discover the |Tegard the Persians as eagerly following in 


true answer to this question, and he has 
found the number largest between 6 and 9 
o'clock in the morning, and smallest at 2 
o'clock in the-afternoon. In the night he 
finds alsoa maximum at 7and a minimum 
at 2. These results would indicate that the 
best times to open a house for ventilation 
would be 2 o’clock in the afternoon and 
2 o'clock in the morning. This is well 
enough in summer, but the early ventilation 
will hardly be favored in winter. 
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incomprehensible things produce a profound 
impression on the unenlightened minds of 
the common Persians, and help to deify the 
Shah in their imagination; for although they 
know these things come from Frangistan— 
that wonderland of the Orientals whence 


come all the new and novel things they see— 
it seems natural for them to sing the praises 
of the Shah in connection with them. While 
they cannot help but recognize and acknowl- 
edge the extraordinary ingenuity of the 
Ferenghis in being able to make such things, 
they think that the ingenuity of Frangistan has 
been especially exercised in the Shah’s be- 
half, and that without his power and great- 
ness they would not have been called into 
existence. They think that these five elec- 
tric lamps are among the wonders of the 
world, and the glimmering gas lamps and the 
electric lights help to rivet their belief that 
Teheran is the most wonderful city extant, 


capital. A simple statement to this effect 
without further explanation, would be quite 
apt to mislead people at a distance into sup- 


the footsteps of European civilization, which 
they most decidedly are far from doing at 
present. The electric light improvements 
consist of four lights, the height of ordinary 
lamp-posts, in the artillery square, and a more 
ornamental affair immediately in front of 
the palace; these are only lit up on special 
occasions. These electric lights, as may 
readily be supposed, are a never-failing 





source of wonder and mystification to the | and their Shah the greatest living monarch. 


Digest of U. 8S. Patents on Storage 
Batteries. 





REFERENCES TO FOREIGN PATENT OB- 
TAINED THEREON. 





1882.* 
263,124. Aug. 22, 1882. Filed Jan. 6, 1882. 
French pat., No. 144,597. Aug. 27, 1881. 


Belgic pat., No. 55,632. Sept. 2, 1881. 
English pat., No. 4,037. Sept. 19, 1881. 
Italian pat., No. 25,409. Sept. 30, 1881. 
Spanish pat., No. 2,090. Dec. 20, 1881. 


N. De Kabath, Paris, France. 

The electrodes consist of a number of thin 
sheets of lead plain or corrugated, first 
treated with sulphuric acid to produce a 
layer of sulphate of lead and then bound 
together. Or they may be made up of a 
number of plain or corrugated strips of lead 
bound together or braided. The elements 
are wrapped in parchment. The battery is 
formed according to the Plante reversible 


= i 


* Omitted by error. 
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1883. 
276,974. May 1, 1883. Filed Jan. 10, 1883. 
Charles H. Koyl, Baltimore, Md. 


Relates to an electrode composed of a 
hydrocarbon base and a polarizable sub- 
stance—as an intimate mixture of coal tar 
and red lead, of liquid or pasty consistency 
that is run in a mold and then baked so as to 
form a porous plate. 

277,894. May 8, 1883. Filed Dec. 19, 1881. 
E. R. Whitney, Montreal, Canada. 

The battery consists of a containing vessel, 
within which are arranged concentric cham- 
bers one within the other, and of conducting 
material, the outer surfaces of which are 
covered with a non-conducting material. 


These chambers are {filled with lead shot, or 
lead shot coated with mercury and the red 
oxide of lead. 
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277,445. 
Emil Bottcher, Leipsig, Germany. 

The negative electrode is of lead foil foldea 
or corrugated, and covered with a paste of 
zine sulphate and pure litharge (Litharg- 
grum levigatum.) The positive electrode is 
of thin zinc upon which pure zinc has been 
electtically deposited. Acidulated water is 
used “- the solution. The litharge is con- 
verteu 410 per-oxide. Upon discharge the 
zine £O€S 'nto solution and the per-oxide is 
reduc” o apongy condition.. 

278,688. May 29, 1883. Filed Oct. 2, 1882. 
William Wallace, Ansonia, Ct. 

Describes an electrode constisting of a 
plate of lead, on one surface of which and on 
opposite ends of which are arranged rows of 
pegs, over which is laced horizontally, across 
the plate, a narrow strip of lead, over 
which is placed a second plate of lead; the 

gs may be omitted, 
and the strips of lead 
simply coiled. Between 
the strips of lead are 
inserted pieces of zinc, 
after which the plates 
are placed in a bath of 
acetate of lead, thereby 
forming lead sponge 
between the strips. The 
claim is for the method 
or process of forming 
the plate. 


279,046. June 5, 1883. 
Filed Feb 13, 1883. 
C. M. Tomkins, N.Y. 

Relates to a so-called 
method of ‘‘sealing” 
the electrodes. Over a 
battery is arranged a 
windlass, and fastened 
thereto by a cord is a 
bell-shaped cup. The 
negative electrode 
(oxygen pole) is also 
connected by a cord. 
When it is desired to 
‘* seal” the battery, the 
windlass is rotated, the 
cup descends and fits 
over positive element, 
and the negative ele- 
ment is lifted out of 
the battery. 


279,346. June 12, 1883. 

Filed Oct. 12, 1882. 

Norman C. Cookson, Newcastle, England. 

Relates to an electrode formed of lead 
wires coiled or folded.into layers secured to- 
gether by being attached at their ends to a 
plate of sheet lead, or the wires may be in- 
terposed between two plates of sheet lead 
perforated, separated, or formed as an in- 
verted U. The lead wire is made in a 
specially-constructed apparatus. 

The claim is for the combination of folded 
fine leaden wire with a perforated lead sheet 
or sheets. 

279,839. June 19, 1883. Filed Nov. 28, 1882. 
E. T. Starr, Philadelphia, Pa. 

The battery consists of an outer contain- 
ing vessel, provided on the inside with lugs, 
which support «n inner vessel, somewhat 
smaller, the intervening space being filled 
with an insulating material, such as oil or 
powdered cork. The inner vessel is lincd 
with lead—a plate of lead is supported by 
the cover of the inner cell, and is especially 
connected with the lining—and the two 
form the negative electrode (oxygen pole). 
The positive electrode is made up of two 
masses of finely-divided active material, ar- 
ranged vertically, one on each side of the 
lead plate, and composed of lead or lead and 
an oxide of lead, contained within skeleton 
frames, which support the active masses at 
its edges, while the broad sides are porous or 
provided with perforated plates or parti- 
tions. 

The claims are for the construction of the 
containing vessel. 

281,156. July 10, 1883. Filed Sept. 26, 1882. 
E. T. Starr, Philadelphia, Pa. 

Construction similar to United States pat- 

ent, No. 267,804, Nov. 21, 1882. The claims 


May 15, 1888. Filed May 1, 1882 | 


are for the construction of the electrode and | 


its conducting connections. 
282,396. July 31, 1883. Filed Nov. 28, 1882. 
E. T. Starr, Philadelphia, Pa. 
The electrodes are formed by taking finely- 
divided lvad, or per-oxide of lead, and mix- 


ing it with a sufficient quantity of mercury | electric light is now in order. 


to form a plastic mass, which is afterwards 
placed in a mould and subjected to pressure 
to expel excesses of mercury. In a short 
time, the composition becomes amalgamated 
into a hard self-sustaining, but porous body. 
Division of application filed July 24, 
1882. 
282,414. July 31, 1883. Filed Feb. 8, 1883. 
C. J. Vanderpoele, Chicago, Ill. 


| 





charge of the Municipal Departmen:. He is 


an able and progressive electrician. 


— The city of Burlington, Vt., is to 
have more lizht. The foundation for the 
The power 
will be furnished by water at Winooski Falls, 
some two miles distant. Many of the stores 
| will take advantage of the new enterprise, 
and all of the principal streets will be thus 
| lighted. 


—— The gas company of Montreai is dis- 
posed to resent the action of the City Council 
in replacing its illuminant with electricity. 
The gas company threatens a lawsuit against 


Same construction as No. 276,099, April 17, | the corporation, and refuses to stop lighting 


1883. 
Claim for process, consisting of first coat 


on streets now lighted by electrivity. The 
Finance Committee states that the gas will 


ing the respective elements with per-oxide ' not be paid for. 
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and manoxide of lead, and afterwards com- 
bining with said coatings the black oxide of 
manganese, precipitated thereon by electro- 
lytic action. 
283,295. Aug 14, 1883. Filed Nov. 28, 1882. 
E. T. Starr, Philadelphia, Pa. 

Relates to an electrode consisting of a 
mixture of a finely divided metal or metallic 
compound, with a binding agent. The 
whole baked to a carbonization; mentions a 
paste of per-oxide of lead, coal tar and mo- 
lasses, which is used to saturate cotton fiber, 
etc. 

Division of application filed July 24, 
1882. 

«ae 


—— The Stout Meadowcroft Company 
of this city, have just completed for the 
King of Corea an elegant vase of Bohemian 
glassware, filled with artificial flowers and 
illuminated with a large number of small 
incandescent lamps. It is a very beautiful 
affair, and is a portion of the plant the 
Edison Company are sending to that country. 


—— Among the recent installations of the 
National Electric Se:vice Company of their 
heat regulating apparatus, are the following: 
Isham & Lincoln, law offices, Chicago ; 
M. B. Reamis, residence, Chicago ; Henry 
Field (of Marshall Field & Co.), residence, 
Chicago; E. Hanecy, residence, Chicago ; 
Bloomer street and Pierce street Public 
Schools, at Council Bluffs, lowa ; Mrs. Mill- 
bank’s residence, Norwich, Conn.; Elliott F. 
Shepard, residence, New York; Law School 
of Columbia College, New York, and the 
residence of Thomas A. Edison at Llewellyn 





Park, N. J. 


l| 





7.—DyNAMo SwITCHBOARD UsED AT PADDINGTON, 


of testimonials has just been issued by the 
Brush-Swan Electric Light Company, of 
New England, from its hous? in New York. 
In addition to calling attention to the ac- 
knowledged merits of this time-tried system, 


show the splendid reputation won by this 
company wherever its lamps have been used. 

—— The first electric light company in 
New Haven organized five years age under 
a special charter obtained from the legisla- 
ture, was called the Connecticut Electric 
Light Company. It got hold of a very ex- 
pensive method. After two or three years 
the capital was used up and the business was 
wound up. The plant was bought by a few 
of the stockholders, the rest not caring to 
invest any more money, and the purchasers 
organized the present company under the 
joint stock law, without any charter from 
the legislature, taking the name of the New 


had taken an interest in the patent it was 
working under for the entire State. This 
company has confined itself to New Haven 
entirely. It started with a capital of $50,000, 
and then, in order to enlarge the plant, the 
stockholders put in $20,000 more, and fol- 
lowed it up with an additional $30,000. 
this time the company bought ground for 
works on George street and added very 
largely to the number of lights. The lights 
used were of the arc pattern exclusively un- 
til April last, when a few incandescent ones 


were putin. It is now proposed to call on 
the stockholders for $50,000 more, and, be- 
sides buying new engines and dynamos, av 

extending the works, to put up several new 
circuits providing for a large number of in- 





| candescent lights for inside use. 


Mr. W. J. Jenks has again identified | 
himself with the Edison Company, taking 


mT 


—— A very handsome catalogue and book | 


a long list of testimonials is published, which | 


Haven Electric Company. The old company | 


At 








—— The Hartford Electric Light Com- 
pany, who have been operating the Thomson- 
Houston system, are giving the Waterhouse 
system a trial, which is reported to have been 
very satisfactory. 





Now that portions of the city of 
Troy, N. Y., are lighted by electricity, the 
| other sections are demanding this illuminant, 
and the press of the city are holding the 
gas lamps up to the scorn of all. 


—— The Mather Company have just in- 
stalled a plant in the 
block bounded by 
Third and Fourth and 
Walnut and Main 
streets, Cincinnati, for 
commercial lighting to 
take the place of the 
Edison plant. 


—-— The stockhold- 
ers of the Sun Electric 
Light Company, of 
Manchester, N.H., 
have unanimously voted 
to reorganize and in- 
crease the capital stock 
owing to the large in- 
crease of their business 
at Woburn, Mass. The 
matter has been re- 
ferred to the directors. 


—— The foundry and 
machine department of 
the Harrisburgh Car 
Manufacturing Com- 
pany has been awarded 
the contract for engines 
and boilers for the large 
incandescent plant to 
be put in at Wilkes- 
barre, Pa. The order 
for present purposes 
comprises one 80 horse- 
power, and one 150 
horse-power Ide auto- 
matic engines, and five 
80 horse-power boilers. 

— The Bridgeport (Conn.) Electric 
Light Company has enlarged its facilities by 
putting in two new 500-light dynamos and a 
90 horse-power engine. It is now prepared 
to furnish both arc and incandescent lamps. 


A Denver, Colorado, company, 
known as the United States Electric Light 
Company, are reported as meeting with suc- 
cess in introducing their new incandescent 
lamp, said to bave been invented by their 
electrician, Prof. Short. 


— The New Haven, Conn., Electric 
Light Company supplies over 300 lights. At 
a meeting of the company one day last week, 
it was voted to increase the capital stock 
from $100,000 to $150,000 to meet the con. 
stantly increasing demands of the business. 
During the three years of its existence there 
|has been no change in the officers. They 
are: President, F. A. Gilbert; secretary and 
treasurer, James English; superintendent, 
E. K. Parker; directors, F. A. Gilbert, Jas. 
English, H. B. Frost, W. B. Hosmer, W. J. 
Atwater. 


-—— The circumstance that the carbon fila- 
ment of a vacuum glow lamp is gradually 
| dissipated by some electric or thermic effect 
| of the vacuum, points to the trial of lamps 
in which the vacuum is discarded and its 
place supplied by an atmosphere of hydro- 
gen, nitrogen, or other gas, which cannot 
oxidize or burn the filament. Messrs. Sie- 
| mens Brothers have lately been making lamps 
| tilled with hydrogen, and they find that these 
| lamps do not become sooty on the inner sur- 
| face of the glass. Next to a filament which 
| will remain incandescent in the open air, an 
envelope which will remain clean and not of 
itself destroy the filament is a desideratum. 
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InpEx oF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING JULY 
27, 1886. 


346,094 Electric clock movement; Silas C. Dick- 
inson, Wilton, Iowa. 

846,207 Galvanic battery; Wm. W. Le Grande, 
Louisville, Ky., assignor of eleven-twenty-fourths 
to H. R. Dering, W. W. Dering, and T. H. Upper- 
man, all of same place. 

846,217 Clutch for electric lamps; Clarence B. 
Noble, Cleveland, Ohio. 

846,250 Underground conduit for electric wires ; 
Frank Wheaton, New York, N. Y., assignor to the 
Wheaton Sub-Electric Conduit Company. 

346,314 Electrical call; :Edred A. Reeder, Day- 
ton, Ohio, assignor to George F. Griffith, same 
place. 

846,355 District telegraph ; John W. Chase, Grand 
Rapids, Mich., assignor to Fred A. Holcomb, same 
place. 

346,377 Telephone; Wm. C. Lockwood, Hoboken, 
N. J., assignor of one-half to Silas M. Stilwell, New 
York, N. Y. 

346,388 System of lighting railway trains by 
electricity ; Wm. A. Stern, Menlo Park, assignor to 
himself and Thomas A. Edison, Llewellyn Park, 
N. J. 

346,395 Galvanic battery; Horatio J. Brewer, New 
York, N. Y. 

346,404 Dynamometer; James Emerson, Wil- 
limansett, assignor of two-thirds to Car] A. This- 
sell, Lowell, Mass. 

346,414 Machine for winding lead tape upon tele- 
graph cables; Wm. R. Patterson, Chicago, Ill., as- 
signor to the Western Electric Company, same 
place. 

346,430 Electric arc lamp; Elisha B. Cutten, 
Pittsburgh, Pa., assignor to the Electrical and Me- 
chanical Developing Company, same place. 

346,438 Machine for winding red tape upon tele- 
graph cables; Francis P. Duplain, Chicago, IIl., 
assignor to the Western Electric Company, same 
place. 


“LOCAL RESIDENT AGENT 


wanted to represent a prominent Elec- 
tric Light Co. in Ohio, Indiana and 
Kentucky. 
Address, W. N. GRAY, 
Carlisle Building, Cincinnati, 0. 


PRECAUTIONS to be ADOPTED 
ON INTRODUCING 


THE ELECTRIC LIGHT. 


With notes on the Prevention of Fire Risks, and a 
glossary of eommon terms used in Electrical En- 
gineering. By Killingworth Hedges. 

Price $1.00. 


E. & F. N. SPON, 85 Murray St., New York. 
FOWLER & FOWLER, 
PATENTS AND PATENT CAUSES. 


NEW YORK, a WASHINCTON, 
Temple Court, - Pacific Building, 


ELECTRICAL INVENTIONS. 


A. U. FOWLER, C.E., was Examiner in the U.S. Patent OMice 
from 1880 to 1886, in the interference and Electrical Divisions. 


ELECTRICAL © PATENTS, 


GEORGE H. BENJAMIN, 
385 Wall St., New York. 


Consulting Electrical Engineer, 
Expert in Patent Causes, 
Solicitor of U. 8. and Foreign 
PATENTS for ELECTRICAL INVENTIONS. 


TELEPHONE STOCKS 


Of all the different Companies 
BOUGHT AND SOLD ON COMMISSION, 
ALSO 


Chicago Local Stock and Bonds. 


Ss. G LYNCH, 


CONNOLLY BROS., 
Patent Attorneys and Solicitors 


PITTSBURGH, PA.,; 


PEILADELPHIA, PA. 
Mutual Life Ins. Building, 10th and Chestnut Sts 


WASHINGTON, D. 6., 
CORNER 6th AND F STREETS. 
ELECTRICAL CASES A SPECIALTY. 


























| 5 
National Kelectrio Leight Alssociation, 


SPECIAL NOTICE, 


Detroit Electrical Works 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


SEMI-ANNUAL MEETING. 





HE FOURTH MELTING—semi-annual 
—ofthe NATIONAL ELECTRIC LIGHT 
ASSOCIATION will be held at DETROIT, 
MICH., on Tuesday, 31st day of August, at 
10 o’clock, A.M. Dues being payable in ad- 
vance, all members are required to forward 


the same for the year 1886, by check or INCLUDING 
otherwise, payable to the order of J. F. | Medical Batteries, Skeleton and Box Bells, Burglar Alarms 
MORRISON, President, Baltimore, Md. ouse nnunciators, Fire larm oxes, ’ 


Electric Light Companies and Manu- 
facturers of Electric Light Apparatus, 
Supplies, &c., desiring to become members, 
must apply on or before August 31st, to the 
President, J. F. MORRISON, Baltimore, | 
Md, 

Members and others desiring informa- 
tion as to R.R. transportation rates will 
address J. F. NOONAN, Esq., Chairman 
Com.on Transportation, Paterson, N.dJ. 

Special Hotel rates will be made known 
previous to meeting of the Association, 

A.J. DeCAMP, Chairman Ex. Com. 

Philadelphia, Pa, 


ins, and Brackets, 


INSULATED MAGNET, TELEPHONE AND ELECTRIC 
LIGHT WIRE. 


GENERAL OFFICES and FACTORY: 


DETROIT, MICHIGAN, 


LEATHEROID. 


The best Substitute for Hard Rubber for all Electric, Insulating and Mechanical Pur- 
poses, costing less than any other Insulating material of its class. Furnished In Sheets 
and Tubes of various thicknesses. 


EXPERIMENTAL WORK CAREFULLY AND PROMPTLY DONE. 


THE LEATHEROID NOVELTY COMPANY, 74 Bedford Street, Boston, Mass. 


Send for Samples and Prices. 








ROYCE & MAREAN, 
ELECTRICAL APPARATUS 
Telegraph and Telephone Supplies, 


No. 1408 Penna, Avenue, 
pp. Willard’s Hotel, WASHINGTON, D.C. 





D. W. Baker. Cc. 0. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLATINUM, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 


Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased. 


PHOENIX GLASS COMPANY, 


(Works, Water Curc, Beaver County, Penn.) 








= 
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Fig.255 
——MANUFACTURERS OF—— I 
A FULL LINE OF ELECTRIC LIGHT GLOBES & SHADES, \ 
BOTH ARC AND INCANDESCENT, 


In Opal, Flint and Art Glass Effects, in Opalescent and other Colors, Fig.260 
AH. PATTEROON, Mager. 729 BROADWAY, COR. WAVERLEY PLACE, NEW YORK. 


THE ONLY GENUINE 


ECLANCHE DISQUE BATTERY 


Is THAT MADE BY 











THE LECLANCHE BATTERY COMPANY. 


Every Jar and Porous Cell bears the label 
and trade mark as shown in the cut. 
All others are imitations. 


DO NOT BE IMPOSED UPON. 


IF DEALERS HAVE NOT,THE GENUINE BATTERY. 
SEND DIRECT TO US FOR PRICE LIST. 








None of the Imitations Compare with it in Efficiency. 


THE LECLANCHE BATTERY C0. 


Gtandard . Pilectrical . Yorks, 
TELEGRAPH AND TELEPHONE APPARATUS, 
Hotel and House Annunciators, Burglar Alarms, 


CALL BELLS, “POST'S” MAGNETO BELLS, 


PINS and BRACKETS, BATTERIES, X&c., &c. 


IN STOCK :—FULL LINE = 


IRON, STEEL and HARD-DRAWN COPPER WIRE, Delivered at Lowest Prices. 
I@- ESTIMATES FURNISHED, SEND FOR CATALOGUES AND PRICES. ce 


' 
‘THE LECLANCHE BATTERY 
: He. 149 West 18th St. New 





COMPLETE. 
The Porous Cell also bears Label. 


GENUINE DISQUE CELL, 
GENUINE DISQUE POROUS CELL. 
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NEW AND VALUABLE. 








ANY SUBSCRIBERS CLOCK REGULATED BY 


TELEPHONE OR DISTRICT TELEGRAPH WIRES. 


No Change in Instruments, or Regular Business Routine. 





REVENUE LARGELY INCREASED. 


SYNCHRONOUS TIME CO., 4 Herald Building, Boston. 
FRENYEAR & RAZEE, 


Manufacturers and Dealers in 


ELECTRIC LIGHT SUPPLIES 


and ELECTRICAL GOODS of all kinds. 


Write for Circulars and prices. Address, 
352 Washington St., Boston, Mass, 


Factory, Exeter, N. H. New York Office 67 Astor House. 











(WORKS NEAR PITTSBURCH, PA.) 


The only Carbon made from Natural Gas. 
Our works are thoroughly equipped with 
Modern Machinery, and we guarantee the 
longest life, greatest brilliancy without 
hissing. 


GENERAL EASTERN OFFICE, 


55 South Third Street, 
Philadelphia, Pa. 








THE 


AMERICAN SYSTEM 


ELECTRIC LIGHTING. 


For Simplicity of Construction, Durability and 
Economy in Operation, Steadiness and Quality 
of Light produced, we invite competition with 
any known system of ELECTRIC ARC 
LICH TING now in use. 

The American Dynamo and Lamp is already 
superceding other systems which have hitherto 
been considered the best on the market. 

The American Company make the best and 
cheapest machine and Lamp ever produced and 
will sell them at fair munufacturer’s profits. 





Before purchasing elsewhere investigate the 


AMERICAN SYSTEM OF ELEC- 
TRIC ARC LICHTINCG. 
Address, 


AMERICAN ELECTRIC MFG. 60. 


146 Broadway, New York, U.S.A. 





THE —_— ELECTRIC CO. 


HARTFORD, CONN. 


8. G. CRENEY, Pres’t. ROBEBT CHENEY, Vice-Pres’t. 
P, BH. WOODWABD, Sec. and Treas. N. T. PULSIFER, Gen'l Manager. 
THOMAS PRAY, Jr., Gen’l Supt. 


SOLE MANUFACTURERS 
UNDER ALL THE PaTENTs oF Ricuarp H. MATHER FoR 


ELECTRIC LIGHTING 


AND 


TRANSMISSION OF POWER. 


Atso, Sotze MANUFACTURERS UNDER ALL THE PATENTS OF 
Cuartes G. PERKINS FOR 


leandescat Lamp and Appliances for Incandescent Lighting, 


EXECUTIVE OFFICE, HARTFORD, CONN. 


New York Office, 145 Broadway. Cincinnati = Carlisle Building, 








EUGENE F. PHILLIPS, 


PRESIDENT. 


eh ta 









PROVIDENCE, R.I. 


MANUFACTURERS OF PATENT FINISHED 


INSULATED ELECTRIC WIRES 


TELEPHONE & INCANDESCENT CORDS. 


ELECTRIC LIGHT WIRE 


MAGNET WIRE, PATENT RUBBER-COVERED WIRE, 
LEAD-ENCASED WIRE, FLEXIBLE CORDAGE, 
OFFICE AND ANNUNCIATOR WIRE. 


UNDERGROUND & AERIAL CABLES 


New York Office: 15 Cortlandt St. 


GEO. L. BEETLE, Agent. 


JOHNSON HEAT-REGULATING APPARATUS 


By the use of our Electric Valve Service, the heating of buildings to a uniform temperature is ac- 
complished ms may be kept at any temperature desired, thereby saving fuel, discomfort, ill 
health, the cracking of wood-work, furniture and pictures, and the danger of fire by over heating. 

This ‘apparatus applies equally well to all forms of heating and ventilating devices, the thermometer 
in the room automatically governing the temperature. It is invaluable in Public Buildings, Private 
Residences, Business offices, Hospitals, Churches, Schools, na venerIn Factories, etc. 

SEND FOR CIRCULAR “R.’ 
NATIONAL ELECTRIC SERVICE CO. 


Electric Valve WEW YORK, 686 Broadway. CHICAGO, 195 Wabash Avenue. BOSTON, 611 Washington street. 


Americal Bell Telephone (Onpany 


95 MILK ST., BOSTON, MASS. 






















This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
of ELECTRIC SPEAKING TELEPHONES infringes 
the right secured to this Company by the above 
patents, and renders each individual user of tele- 
phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 
auences thereof and liable to suit therefor. 
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ELECTRIC LIGHTING COMPANIES 





Plant 


WITH 


THE WATERHOUSE SYSTEM, 


Because of the 


: t/ GREAT SAVING OF POWER. 
ft y Superior Regulation & Satisfactory Light. 


THE WATERHOUSE ELECTRIC and MFG. COMPANY. 


Factory, Colts West Armory. HARTFORD, CONN. 








FRANELIN 8. CARTER, CHAS. M. WILKINS. E. WARD WILKINS. 


ESTABLISHED 1867. 


PARTRICK & CARTER, 


Manufacturers of and Dealers in every description of 


ELECTRICAL SUPPLIES for the TELEGRAPH, TELEPHONE, ELECTRIC LIGHT, ETC. 


Sole proprietors of the Patent Needle Annunciator. Annunciators, Burglar Alarms, Electric 
Bells, Batteries, Wire, etc. Illustrated catalogues and price lists sent free, 


No. 114 SOUTH SECOND STREET, PHILADELPHIA, PA. 


HECLA ELSorErG LICHT COMPANY, 


MANUFACTURERS OF 


THE JACKSON DYNAMO - ELECTRIC 
MACHINES, LAMPS, ETC., 


FOR ARC AND INCANDESCENT LIGHTING. 


The simplest and Most Perfect Machine in 
the market. 


ome A ome Incandescent Electric » am Ma- 
3 hine for 20 Lights, 3160 


aesioane for larger capacity. 








Prices and 
Estimates for complete Electric Light and 
moan Steam Piants made on application, 


eee PLATING MACHINES, 
NCANDESCENT LAMPS, ET 
ALWAYs IN STOCK. 
Address, for full information and circulars, 
26% EAST 42d ST., NEW YORK. 


THE UNITED STATES ILLUMINATING CO, 


59 AND 61 LIBERTY STREET, NEW YORK. 


SOLE GRANTEES OF THE PATENTS OF WESTON, MAXIM,  —_— AND OTHERS FOR THE 
CITY OF NEW YORK AND VICINITY. 

Five years’ practical ae... in the installation of these well- snows systems of Arc and Incan- 
descent Electric Lighting, enables the Company to give the most perfect, reliable and economical 
Electric Lighting known. 

Among the most prominent installations which this Company has effected in the city and vicinity, 
are the following: 


poneme, 





New York Post Office, St. Denis Hotel Press Club, 
Washington Building, Bechtel’s Brewery, Staten Island, Delmonico’s, 
Mortimer Building, Brooklyn Eagle, Hotel Brunswick, 


Lotus Club, 

Union Club, 

Union Square Hotel, 
Brooklyn Bridge, and others 


Union Ferry Co., 
Pennsylvania R. R. Ferry, 
Mutual Life Insurance Co., 
Coleman House, 


a & Muller, Turtle Bay 


Faultable Building, 
New York Ferry Co., 

Hotel Dam, Tribune Building, Theodore Stewart, 

liotel Normandie. U.S. Custom House. Hotel Royal. 


Estimates made by Experts at short notice, on application at the office of the Company. 


DRY BATTERY a. Tr. SMITH’S 


FOR OPEN CIRCUIT WORK. 
No liquid. Send out charged, ready for use. 
do as much work as any other open 
eircuit battery. 
PRICE, $1.50 EACH. VEST POCKET SIZE, 50c. each by mail. 
* EDISON LAMPs, BATTERIES, ETC. 
THE STOUT MEADOWCROFT CO.) 
Authorized agents for Edison Lamp Co. 


84 FULTON STREET, NEW YORK. 





(Successor to 

Smith, Bridge & Co.) 

NEW PAT. PiLRoraio 
LAVA GAS TIP, 
The Cheapest “es in the Market 
For Multiple Lighting. 
Send for prices to 
. A. T. SMITH, 

6 West 14th St., New York. 


Will | 





Pat’d.Jan. 








THE 
CONNECTICUT DISTRICT 


Telegraph &c ectre Co 


Brownlee & CO-, 101 BANK STREET. 
See Pee ne aaa 





WATERBURY, CONN, 


Cedar Telegraph Poles Zines, Leclanche Zincs, 


MANUFACTURERS OF 


Cross Arms, Pins and Brackets, 
CAK AND LOCUST PINS, 


BROWNLEE’S CONCAVED BRACKET. 


with Thumb Screw or Patent Spring Con- 
nections, and well amalgamated 
| GRAVITY BATTERY ZINCS, 
MEDICAL BATTERY ZINCS, 
BUNSEN BATTERY ZINCS, 
ZINC PLATES, 


MADE FROM PURE SPELTER, 


| woop AND BRONZE PUSH BUTTONS, 
Send for Catalogs” | BURCLAR ALARM SPRINGS. 





@utent applied for.) 


Increase Your 


There are now in use over 18,000 


CARBONS 0or0 GAS ENGINES. 


FOR ARC LIGHTING. | 


Only Manufacturers using Natural Gas, 
thus securing 
Oniformity, Durability & Superior Light. 


PITTSBURGH CARBON CO., lim’d, 


PITTSBURCH, PA. 


PHOSPHOR-BRONZE 


TELEPHONE WIRE, 
Emstulated and Bare. 


| Guaranteed to Consume 25 to 75 OTHER GAS ENGINE 
Per Cent. Less Gas than AN Y veins Brake Horse-power. 


Works without 
boiler, steam, coay, 
ashes or attend- 
ance. Successfully 
adapted instead of 
steam power in all 
industries and of- 
fers special advan- 
tages for running 
ji electrical machin- 

‘ipa ery for Telegraph 
and Telephone as well as Lighting purposes. 
OTTO GAS ENCINE WORKS, 


SCHLEICHER, SCHUMM & CO. 


N. E. corner 33d & Walnut Sts., Phila. 
Branch Office: 180 Washington St., Chicago. 











Direct Reaping Am-meters and Volt-meters, 





oe 
wmbines High Electrical Conductivity and Resist- 
ance to Corrosion with Lightness and Tenacity. 


Standard Sizes, 16, 17, and io, stuns’ Gauge. 


ADDRESS $ 


The Phosphon-Bronze Smelting Co, Cmte, 


512 ARCH ST., PHILADELPHIA, PA. 
Owners - of - the - United - States - Phosphor-Bronze - Patents 
Sole Manufacturers of Phomphor-Bronze in the United States. 





ALSO 
ELECTRICAL INSTRUMENTS of all kinds 

| Manufactured and for sale by 

A, KE. EATON, » 63 at and 65 Henry Gtrest, t, Brooklyn, New York. Now York. 


THE GAMEWELL FIRE ALARM TELEGRAPH CO. 


No. 1x Barclay Street, New York. 
PROPRIETORS OF THE 


“OLD AND ONLY RELIABLE” AMERICAN FIRE ALARM & POLICE TELEGRAPH. 


In successful operation for more than a Quarter of a Century, and in use by over 2000f the Leading 
Cities of the United States, Canada and the West Indies. 








JOSEPH W. STOVER, Boston, President. D. H. BATES, New York, Second Vice-Pres. 
CHESTER H. POND, New York, First Vice-Pres. and Sec. OTIS T. PETEE, Boston, Treas 


J. N. GAMEWELL, New York, General Superintendent, 
——SEND For Nsw CaTaLoGuE.— 


The Warren P. Freeman Co. 


106 & 108 LIBERTY ST., New York. 


THE EARTH OPEN CIRCUIT BATTERIES, 
ALARM ELECTRIC MATS, 
ANNUNCIATORS, 
HLECTRIC BELLS. 
Send for our Reduced Price List. 


A PERFECT ELECTRIC LICHT CLOBE. 














THE UNION GLASS COMPANY, 


HALF GROUND (Horizontally). 


BOSTON, MASS., 
U.S.A 


) MANUFACTURERS OF EVERY DESCRIPTION OF 


ARC ann INCANDESCENT 





4x10 inches. 


ELECTRIC-LIGHT GLOBES 


SEND FOR PRICE-LIST. 


Consolidated Electric Light Co., 


Owning and Operating the 


SAWYER: MAN PATENTS. 


EXECUTIVE OFFICES: | PHILADELPHIA OFFICE 





205 bd H 
Mutual Life Building, tg ghee 


NEW YORK. 4 Pearl Stret. 
CHARLES H. BANES, HUGH R. GARDEN 
President. Vice President. 


HENRY C. DAVIS, Treas. and General Manager. 


Plans and Estimates Furnished for all kinds of 
INCANDESCENT LIGHTING. 


"STIMATES FURNISHED for the Thomson - Houston 





System of Arc Lighting. 
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Lowest Prices| 


FOR 


BELLS, 


E. W. HAZAZER, 


32 Frankfort Street, 
NEW YORK. 


STERN 











SHEPARD’S CELEBRATED 


Screw-Cutting Foot Lathe. 
CAP LATHE, $125. 


Foot and Power Lathes, 
Drill Presses, Scrolls, Saw 
Attachments, Chucks, i 
drels, Twist Drills, Dogs, Cal- | 
ipers, &c. Send for cata- 
logue of outfits for amateurs 
or artisans. Address, 


me lH. L. SHEPARD, Agt., 
134 E. SECOND STREET, CINCINNATI, O. | 











ELECTRIC LIGHT. 





2“ 

COMPANY 

SF 
ah 


Oat CO. 


.,. ELECTRIC 
me LIGHTING 


—— 

Every requisite for the 
most perfect system of Elec- 
-- 1 Lighting, at prices 

yiich insure a profitable 
iw estment to the purchaser 


Address, 


Western Eletuie Oo, 


CHICAGO or NEW YORE. 


Manufacturers of and Deal- 
ers in all kinds of 


Electrical Apparatus. 


- AND SUPPLIES. 








HENRY C.REES, 











28 aud 25 South 4th St., Philadelphia, Pa. 
Undertakes the furnishing and erection of 
Electric Light Plants of Every System. 
Incandescent Wiring and Repairs to Dynamos and 


Lamps a Specialty. Estimates furnished 
on application. 


PAINE & LADD, 


HALBERT E. PAINE, 
Late Commissioner of Patents. Is STORY B. apo. 


Attorneys in Patent Causes 
And Solicitors of Patents, 





WASHINGTON, D. C. 





Roberts-Brevoort Electric Co., Limited. 


MANUFACTURERS OF 


THE ROBERTS 


Permanganate Battery 
This is the Best and the Cheapest Open-Circuit Battery in the 
market. It isfar superior to any of the Sal- 
Ammoniac Cells now in use. 
Electromotive Force, 1.8 Volt. Amperes, 2... 

When the battery is exhausted all that is necessary is to sup- 


Cell, with a single charge of solution, will outlast and out- 
work any sal-ammoniac batt aT. 
CE, COMPLETE - - $1.00. 
Liberal Discount to the trade. Send for Price List and De- 
scriptive Circular. Address office, 
206 BROADWAY, NEW YORE. 


t®"For sale by all First-class Electrical Supply Houses. 

















For Suspending Are Lamps over Sidewalks or on Poles, 


SEND FOR CIRCULARS. 


THE ELECTRICAL SUPPLY (0., Manufacturers, 


171 RANDOLPH STREET, CHICAGO, ILL. 


THE THOMSON-HOUSTON ELECTRIC CO. 


PRINCIPAL OFFICE, 


178 DEVONSHIRE STREET, BOSTON, MASS., 


Furnishes the only Perf: 


Automatic, Self-Regulating System of Blectrie Arc-Lighting in the World 


> all desirable qualities of Exxorrio Aro-Licuts, the Thomson-Houston System 
has no equal. The Lights are superior in color and steadiness, and the entire 
apparatus is more economical, efficient and safe, more easily ‘managed, 
and less liable to derangement than any other. 


The Thomson-Houston Electric Company 
was awarded the First Prizzx for the best system of Arc-Lighting, and the dest Arc Lamp, at 
the Cincinnati Industrial Exposition of 1883. 
The Thomson-s-EHouston System 
has been awarded superiority in all the competitive tests to which it has been subjected, 
New Illustrated Pamphlet will be sent on application, 





ply anew solution; the battery is then as good asnew. The | 
zincs will last through two rechargings of the battery. Each | 


‘Brady Electric Light Mast Arm. 





where rues lamps are req 





T. H. BRADY, Patentee and Sole Manufacturer 
NEW BRITAIN, CONN. 


| H. M. LINNELL, Selling Agent, Hartford, Conn. 


T. H. Brapy, Esg., New Britain, Connecticut, 
Dear Sir--¥ am much pleased with your Mast Arms forere lamps. They are 
simple in construction, low in —. and — tly adapted for all purposes 


Yo ruly, 
E BRUSH-SW AN ELEC RIC ueHT co. br NEW ENGLAND, 


ae 


New York, January 5, 1886. / 


B. PowE.1, General Manager. 








Mr. Taos. H. Brap 


We find no suc 
with same. 





BROOKLYN, NEW YORK, December 16, 1885. 


Dear Sir.— Some tow months ago we substituted your Mast Arms for some 
swinging lamps (i. e., lamps suspended in the middle of the roadway 
find them a vast improvement. We were troubled with the old style 7 car- 
bons ees when the trimmer was 

oh trouble with your Mast 
Should be pleased to have you send anyone to inspect same. 
Respectfully, 
MUN ‘ICIPAL ELECTRIC LIGHT CO, 





), and 


—_—-* lamp out to its position. 
and are very much pleased 





CuHas. CooPER. 





TANDARD 
ELECTRICAL 
INSTRUMENTS. 
Galvanometers, Resistance Coils, 
Condensers, Keys, Switches, &c., 
Bailey Combination Set, 
Pratt’s Speed Indicator, £0 
Pe gy MFc.Co, 
. O. Box 80, Troy, N. ¥. 











Seat L. RUSSELL, 


Manufacturer of and Dealer in 


"| TELEGRAPH & ELECTRICAL INSTRUMENTS 


Boum and Hotel Annunciators, Line and Office 
Wire, Fine Instruments for Electric Testing, 
etc., at the old stand of 


CHARLES WILLIAMS, Jr., 
109 & 115 COURT ST., BOSTON, MASS. 


VALLEE & BRO. 


Wholesale and Retail Dealers in 


ELECTRICAL SUPPLIES, 


Annunciators, Burglar Alarms, Electric Bells, 
Batteries, Wire, Etc. 
1210 MARKET ST., - Philadelphia, Pa, 
SEND FOR CATALOGUE. 





ALFRED F. MOORE, 


Manufacturer of 


Insulated Wire, 


for Telephone, Telegraph and Electric Light. 
OFFICE, LINE, AND 
Annunciator Wire, 
Magnet Wire, and Flexible Cordage, 


(200 & 202 N. THIRD ST. 


PHILADELPHIA, PA. 








a VANCE & C0, 
C= 














CASTINGS 
SMALL DYNAMO, 


For experimental purposes, also 
Materials ofallhkinds 


GOODNOW & WIGHTMAN, 


176 WASHINGTON S8T., BOSTON, MASS, 





—S=MANUP ACTURERS, 


Have added a department for the Steunfasturs of 
Electroliers and other fixtures etaptablc to any 
ee of Incandescent Electric Lighting, also — 
ation Fixtures for both Gas and Electric Li 
Estimates and designs furnished upon a Lx 


836 & 838 BROADWAY. 
NEW YORK. 











The most 
dom from hi 


Sr in our Incandescent Lights. 


New York Ofice: 





44 BROADWs~ 


Schuyler Electric Light Co., 


Manufacturers of 


YNAMO MACHINES 
FOR INCANDESCENT AnD ARC. 


5 pectnat system of both Incandescent and Are Lighting. 
ng and flickering in our Arc Lights, and long lile and great bril- 


Entire free. 


© Machines with perfect automatic regulation, reliable and efficient. 
ices moderate. Estimates made for lighting from Central Stations or for 
isolated 9 plants. Illustrated Circulars sent upon application, Address 


SCHUYLER ELECTRIC LIGHT C0. 


Harttord, Conn 





14 


BLECTRICAL REVIEHW. 





| August 7, 1886 











== IF SB wre 


VOLTAIC 
BATTERIES 


OF THE 


PARTZ ELECTRIC BATTERY CO. 


1723 Chestnut Street, Philadelphia, Pa. 


























1. ACID GRAVITY BATTERIES for laboratory work, Ruhmkorff coils, cautery, surgical 
lamps. dental mallets, electro-vlating, etc. E. M. F. 1.95 volts. C. from3to over 6 amperes, as 
may be required. Price, per Cell ............cccccsccccccest0eeecccrecercccceseces sesesceccccccorers 

2. ACID GRAVITY BATTERIES WITH POROUS CUPS for electric clocks, large signal bells, 
long telephone lines, local telegraph circuits, etc. E. M. F. 1.95 volts. C. 2 to 3 amperes. 
Price, per cell 

3. OPEN CIRCUIT BATTERIES for annunciators, telephones, bells, igniting gas, etc. 
E. M. F. as the Leclanche and much easier restorable. Price, per cell 

4. IMPROVED COPPER GRAVITY BATTERIES, saving much zinc and requiring but little 


$5 00 


5 6o 
Same 


RECCRNEGR, TPIS E DOT Glico co cccdecccdcccccccccccsceecesevces seeccuseccce ssncceccessoeeercessctecucce 2 25 
5. PORTABLE MEDICAL BATTERIES of 16 and 20 cells. Initial E. M. F. of cell 1.6 volts. No 

acid, no spilling and no removing of zincs. Lasts over a year without recharging. 

FUNG. inctesdeccvcercdcdcuss Sac teenddhh asEVEs Vet esters seuss ntiaSieteorreabersseunasawues $45 00 and 55 00 


6. MEDICAL CABINET BATTERIES of 20 and 30 large cells, of the same character as those 
last mentioned, in black walnut cases with galvanometer and other attachments. 
WUNOD vovccmccudwecdccdvicceucocdevasuaed sadeumredbuncs<ssewsnanewesencoesseorvesesecesors $110 00 and 

BATTERIES 1,2and 4 are in fine and strong rectangular jars of pressed flint glass,514¢x7%(x7% in. 

PATENTS have either been obtained or applied for. 

SULPHO-CHROMIC SALT for use in acid gravity batteries and for making electropoion fluid, 
in 2 lb. jars, at 80 cents per jar. 


SEND FOR CIRCULARS, 


125 00 





THE 


India-Rubber & Gutta-Percha Insulating Co, 


MANUFACTURERS OF 


ALL KINDS OF INSULATED WIRES AND CABLES. 


Guaranteed to give satisfactory services under ground and over head. Specially adapted for 


Chemical Works, Paper Mills, Dye Works, Coal Mines, etc., etc. 
PRICES AND SAMPLES ON APPLICATION AT 


No. 159 Front Street, New York Citv. 
JARVIS ENGINEERING CO., 


BOSTON, MASSACHUSETTS. 


CONTRACTORS FOR 


Complete Steam Outfits for Electric Lighting Stations, Steel Boilers with Jarvis 
Furnaces to burn cheap fuels, Armington & Sims Engines, Ete. 


SEND FOR CIRCULARS, 


STANDARD UNDERGROUND CABLE COM’Y. 


GEO. WESTINGHOUSE, Jr., President. RICHARD A. WARING, Vice-President. 
JOHN. H. DALZELL, Treasurer. C. H. JACKSON, Secretary. 
DIRECTORS-—Geo WestineHovst, Jr., Richarp 8S. Wartne, Mark W. WarTsoN, JouN H. Dauzeu, 
RoBert Pitcaren, O. T. Warine and C. H. Jackson. 




















Manufacturers of 


The WARING ANTI-INDUCTION and BUNCHED 
Telegraph, Telephone and Electric Light, Underground and Submarine 


omen AF TESS eee 


LEAD COVERED WIRE FOR INSIDE USE, PROOF AGAINST DAMPNESS, 


428 Pearl St., N.Y. City, {casraxccoa. | Hamilton Building, 94 6th Ave.. Pittsburgh, Pa. 


Guaranteed. 


SCHAEFER ELECTRIC MFG. CO. 


INCANDESCENT LAMPS, From !O to 100 Candle Power. DYNAMO MA- 
CHINES of Improved Construction. 
Proposals and Estimates furnished for Complete Installations of Incandescent plants upon application to 


P.O. Box, 3068, Boston, Mass. 


FACTORY AT CAMBRIDGEPORT, MASS. 








ETO SIGNAL BELLS. 


No Battery Required. 
and upwards, according to style desired, 


$4, $6, Discount on large lots. 


We make a specialty of the manufacture of these bells for 
‘Telephone Companies, and after an experience of many years, 
our facilities for the prompt execution of large orders are un- 








| 


equaled. 
Close attention given to furnishing samples for special orders. 








“LITTLE GIANT” BATTERY. 
The Original Carbon Cylinder Battery. 


PATENTED 1883. 


Among the many open-circuit Batteries the ‘‘ Little Giant” is unequaled. 
Most economical on account of the indestructibility of the carbon cylinder. 
After long usage a new zinc and fresh solution of sal-ammoniac will completely 
restore its activity and usefulness. By actual tests the “Little Giant” has 
discounted all others for its particular adaptation to the various uses of the 


Telephone, Long-Distance Telephone, Electric Bell Work, 
Electric Gas Lighting, etc. 


One dozen to 500 lots, special price. 


Rhode Island. Telephone and Electric (Co, 


P. O. Box, 1197. PROVIDENCE, R. I., U.S.A. 











— 


HArRISs-CorLISS STEAM ENGINE 


BUILT BY 


WILLIAM A. HARRIS, 
PROVIDENCE, R. I. 


From 10 to 2000 Horse Power, with Harris’s Im. 
provements. These Engines are of 


UNEXCELLED WORKMANSHIP, 


and are known the world over as the 
MOST ECONOMICAL STE’ M EN- 
CINE BUILT. 


IC LIGHT COMPANIES TAKE NOTICE! — They are especially 


adapted for all purposes where continuous service at uniform speed is required and at the 
minimum of cost of repairs. 








ELECTR 





Send for a copy of Engineers’ and Steam Users’ Manual, by J. W. Hill, M. E. Price, $1 25. 





New Taneyve Buckeye Automatic Cut-Orr Eneines. 


In Use Over 1,000 25 to 1,000 H. P. 


h 





These E are the 

with aut tic cut-off regul: and most careful revision 

of all details. They are designed and constructed for heavy 

and continuous duty at medium or high rotative speeds. 

Highest attainable Economy in Steam Consumption and 
superior regulation guaranteed. Self-Contained Automatic 

» Cut-off Hoginet 12 to 100 H.P. for driving Dynamo Machines 
a SPECIALTY.—Ilustrated Circulars with various data as 


B to practical Steam Engine Construction and performan 
free by mail, Address ” _ 


BUCKEYE ENGINE CO., Salem, 0. 


SALES AGENTS: 


W. L. SIMPSON, Eastern Sales Agent, No. 70 Astor House, New York. 
- W. ROBINSON. cor. Clinton and Jackson Sts., Chicago, IM. 
ROBINSON & CAREY, St. Paul, Minn. and PRAY MANUFACTURING CO., Minneapolis, Mina. 





ined result of long experience 











"OL VIADUCT MANUFACTURING CO. 


OF BALTIMORE. 
A. Q. DAVIS, President. A.B. PROAL, Secy. & Treas. 
Office, Noria-West Corner Charles and German Streets, 


ELECTRICAL GOODS OF EYERY DESCRIPTION. 


Telephone, Telegraph, Electric Light, Fire Alarm 
and District Telegraph Supplies. 
SEND FOR IFLUSTRATED CATALOGUB.- 


; 
| 
| 





f'Homas S. Harrison, President. Kenton Warne, Secretary and Treasurer. 
; ALFRED F, Moore, Vice-President and General Manager. 
Directors: Thomas 8. Harrison. Henry C. Gibson, David Brooks, W. F. Russell, Alfred F. Moore. 


THE ELECTRICAL CONSTRUCTION AND MAINTENANCE (0,, 


Manufacturers and Contractors for the 


—BROOKS— 
Underground, Overbeadand Submarine Cables, 


FOR TELEPHONE, TELEGRAPH AND ELECTRIC LIGHT PURPOSES, 
Operating under patents of David Brooks’ Oil Seaton. D. Brooks, Jr., Anti-induction Lead Armord 
‘ables. 


bl 
OFFICE: 200 AND 202 NORTH THIRD STREET ° - PHILADELPHIA. 





Shultz Belting Company, 


MANUFACTURERS O 


SHULTZ PATENT FULLED LEATHER BELTING AND LACE LEATHER. 


Office and Factory : Cor. Bismarck and Barton Sts., St. Louis, Mo. 


Our Belting is made of leather tanned on the surface only; the interior (which is the fiber and 
strength of the hide) is not tanned, but rawhide fulled and softened by our patented process. Our Belt- 
in is more pliable, hugs eens better, transmits more power than any other, and is the only perfect 
ELECTRIC J.JGHT BELT MADE. Agents in all cities. Send for trial belt. 





WiLu1AM W. Gooprica, Secretary. 
E. R. Know es, Elec. and Superintendent. 


THE BROOKLYN 


Electric Construction Co. 


Electric Apparatus, Dynamos, Arc Regu- 
lators, Electric Motors, ete. Electric 
Light Plants a Specialty. 

Perfect automatic regulation of Dyna- 
mos, Lamps and other transmitting de- 
vices in circuit. Illumination steady, in- 
tense, simple and effective in every way. 
Cost greatly reduced. 


MANUFACTORY, 
Cor. Washington & York Sts, Brooklyn. 


NEW YORK OFFICE, 
71 and 73 Broadway, 


4. M. Kausriziscn, President and Treasurer. 


ALLAN P, NicHois, Vice-President. 





KNOWLES-MOFFATT ARC SYSTEM. 
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EDISON LIGHT! 


——— 


THE ONLY PERFECT SYSTEM of ELECTRIC LIGHTING. 


MORE THAN 300,000 LAMPS IN USE. 


Estimates for Central Station or Isolated Plants furnished on application. 


EDISON COMPANY, for ISOLATED LIGHTING, 


16 and 18 BROAD ST., NEW YORK. 


The Incandescent Electric Lamp is the universally acknowledged invention of Thomas Alva Edison, and is covered by funda- 
mental patents granted to him January 27, 1880, No. 223,898; May 4, 1880, No. 227,229; and July 20, 1880, No.230,255. 


These patents, as well as some 300 additional detail and system patents, are all owned by this company. 


All forms of incandescent lamps as well as a great majority of the detail and system devices offered by others than this 
company and its licensees, infringe the above mentioned patents, and all persons using them render themselves individually responsible 
for such unlawful use, and all the consequences thereof, and liable to suit therefor. 


A CARD TO THE PUBLIC. 


_ — a The Edison Electric Light Company having instituted suits on its patents, must decline to substitute the advertising columns of 


the press for she courts ivr Wwe purpo-e of their legal interpretation. Mr. Edison’s carbon filament patent of 1879 covers broadly the modern incandescent lamp. The claim that this 
patent has never been in litigation in the United States Patent Office is absolutely false. In Germany and England, this fundamental patent has finally prevailed against all infringers, 
thus establishing the fact that Mr. Edison’s great invention has been nowhere anticipated; Hrgo, a like result must followin the United States. The straining and distorting of 
these facts, together with the violent effort to interweave with them certain minor and IRRELEVANT CASES for the purpose of fraudulently posing before the public as joint heirs 
with Mr. Edison in the fruits of these patent decisions, only indicate the DIRE EXTREMITY of those who are thus gradually becoming ENVIRONED by due process of law. 


THE EDISON ELECTRIC LIGHT COMPANY, 


By EDWARD H. JOHNSON, Vice-President. 


THE WESTINGHOUSE ELECTRIC COMPANY, 


PITTSBURGH, PA., 


=e ———= —= MANUFACTURERS OF A COMPLETE SYSTEM OF 


INCANDESCENT FE LECTRIC 












































_IGHTING 











FOR ISOLATED, BLOCK, MUNICIPAL AND CENTRAL STATIONS. 








CONTRACTS FROM 
DECEMBER 1, 1885 to JULY 1, 1886. 


ISOLATED PLANTS.—Con. 


The Pittsburgh Club, Pittsburgh. Pa., 3850 16 c¢.p. 
The Westinghouse Air Brake Co., Pitts- 

burgh,Pa., ---+--+-- - 800 “ 
The Smith Building, New York, - - 300 
Globe Yarn Mills, Fall River, Mass., - 300 ‘* 
Morrison, Beare & Cass, Tyrone, Pa, 250 * 
The Philadelphia Co., Pittsburgh, Pa., 250 a 
Jas. Doak, Jr. & Uo., Phila., Pa., - 200 os 


CENTRAL STATIONS. 
2000 16 c.p. 


90 are. 
Allegheny Co. E. L. Co., Pittsburgh, Pa.,2000 * 
Trenton E. L. & P. Co., Trenton, N.J., 1800 16 c.p. 


Plainfield E. L. Co., Plainfield, N. 2.5} 


Keystone L, & P. Co., Phila., Pa., 1500 =“ Lombard, Ayres & Co., Bayonne, N. J:, 200 % 
se bd ** Allegheny,Pa. 1000 ‘* Fort William Henry Hotel, Lake 

Citizens E. L. & P. Co., New Castle, Pa., 1000 ‘** George, N. ¥., - = = + + «= * « 200 ss 

Westinghouse I1l.Co., Schemectady,N.Y. 1000 Norristown Opera House,Norristown,Pa, 200 “ 

Oskaloosa E. L. Co., Oskaloosa, Ia., 1000 ** Wheeling Steel Works, Wheeling, W.V¥. 125 ” 


Atlas Paper Pulp Co., Appleton, Wis., 100 se 
Kimberly and Clark Co., Appleton, Wis., 75 sad 
Wilbur Eliason, Chestertown, Md., - 50 sa 
Burlington ‘‘Free Press,” Burlington, Vt. 50 “ 
Fairbanks, Morse & Co., Chicago, Ill., so Ol 
E. T. Ames, Sparta, Wis., - - - + - 25 ae 


East End E. L. Co., Pittsburgh, Pa., 600 ** 
Beaver Dam E. L. Co., Beaver Dam, Wis., 500 * 
Butler E. L. Co., Butler, Pa., 300. 


ISOLATED PLANTS. 





Union Depot, Pittsburgh, Pa., - - 1000 16 c. p. Gibson & Giles, Washington, Pa., - - 25 “ 
| Str.**Fishkill-on-Hadson,”’ Newburgh,Pa. 25 = 
Monongahela House, Pittsburgh, Pa., 800 * | . ’ 
D. Simons, Altoona, Pa., - + - + = _, in 
Windsor Hotel, New York, - - - += 600 se | @, A. Recvtebn, New York, — ee bd 
Pennsylvania Lead Co., Pittsburgh, Pa. 600 a Erie City Iron Works, Erie, Pa., 40 Lights of 150 c.p. 
T. C. Jenkins, Pittsburgh, Pa., - - 400 | 











LAMPS 10, 16, 25, 50 and 150 C. P. GUARANTEED FROM 600 TO 1200 HOURS’ LIFE. 


WESTINGHOUSE, CHURCH, KERR & CO., No. 17 Cortlandt Street, New York. 








16 





[August 7, 1886 


REVIEW . 





— 








DORSETT’S 


Electrical Insulator, Wate 


CRUSHING STRAIN, 5,500 LBS. PER SQUARE 


UNDERGROUND CONDUIT SYSTEM. 


ans 
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r, Gas and Sewage Proof! 


VM 


S 


ES SSA SASSASSSSS SSS 


Absorbs no Moisture! Frost Cannot Affect It! 


INCH—-GOVERNMENT TEST, 


J 


A Complete, Comprehensive System of Conduits for Electric Light, Telegraph, Telephone and Private Wires and Cables for Rental Purposes, 


The 24-inch ducts in this Conduit are leased to different companies, which may then occupy them 
New wires may be introduced or old ones replaced 


with such wires and cables as they may adopt. 





through these ducts between the man-holes as shown in the cut. ey. j 
An experience of six years for Underground Drainage has shown the superiority of this material as 
a vesistant of moisture, and its consequent immunity from damage by frost. It has been in use for 


tk" CORRESPONDENCE SOLICITED. 


electrical purposes the past winter in the solidly frozen streets of Chicago without injury ; is the system 


1 used by that city, giving perfect, unbounded satisfaction, and is now being introduced into the cities of 


St. Louis, Cincinnati and Detroit. The whole body of the Conduit is a thoroughly reliable insulat 
See alike by acids and alkalies. The cheapest and most perfect Conduit ia the ew 
to-day. 

* 


4 


D. H. DORSETT, Proprietor.® No. Gl La Salle Street, Chicago, Ill. 





H. M. RAYNOR, 


No.25 BOND ST., 

NEW YORK. 

Established 
1859. 








fe 


ALL PURPOSES, 
WHOLESALE AND RETAIL. 





BURNEAM, 


SELF-OILING 
Automatic Steam | 


» Engine 


Patented Feb, 23, 1886. 





Cataloguessent free by 


Burnham Engine Co, ' 
YORK, PA. | 








W. B. DOWSE, TREas. 





Insulated Wires & Cables for Aerial, Underground & Submarine use 


Sole Owners of Grimshaw Wire Patents, 
Grimshaw Tape. 


33 (liver St., Boston, 64 Broadway, X.Y., 75 EMadison St. Chicago, Il 


R. E. GALLAHER, Sec. 


NEW YORK INSULATED WIRE COMPANY, | 


MANUFACTURERRS OF | 


Lead Covered Wirea Specialty. 





J. E. JEFFORDS & CO. 


Manufacturers to the Trade. 


POROUS CELLS 


Of Every Description, Made to Order. 
25 years’ experience in this branch of the business. 


2716 to2738 Salmon St., Philadelphia, Pa. 


Wellington Belt Bolder 


The simplest, cheapest 
and handiest devicein ex- 
istence for shifting Dyna- 
mo Belts. Please write 
for circulars to 


W. B.Santley & Co. 


WELLINGTON, 0. | 











FLETCHERS’ 


Sleet Proof Pulley, 





FOR 


ARC LIGHT LAMPS. 


Sleet Cannot Stick Them—No Lighting 


eee ‘Then. ie 
PRICE - - $9.00 PER DOZEN. 


JNO. R. FLETCHER, 
No. 9 Tecumseh Street, Dayton, Ohio. 


BINDERS 


FOR THE 


RLEGTRIGAL REVIEW. 













4 












We are now prepared to furnish for 
e convenience of subscribers to the 


REVIEW, 


| Or for any other Electrical or Scientific journal 
| 
| 
| 


th 
| 


published in this country, 


| one of the latest improved self-binders. 
| The binders are of the exact size of the 
| paper, and each issue, as received, can 
|be filed in it without trouble. When 
ithe volume is complete at the end of 
| the year, it can be permanently fastened 
|in @ moment, making in appearance a 
|volume almost as durable as one spe- 
\cially bound. The binder will be sent, 
postage prepaid, to any part of the 
United States, on receipt of $1.00. 
Address, 


ELECTRICAL REVIEW, 
P. 0. Box 8829. 23 Park Row, New York. 





NEW ENGLAND GLASS WorkKS, 


29 MURRAY ST., NEW YORK. 155 FRANKLIN ST., BOSTON. 












9 In.—3g Horizontal Roughed, 


10 In.—Opal. 


WE MAKE A SPECIALTY 


5) ‘u 


ELECTRIC. GLOBES, 


OF ALL SHAPES, IN 





12 In.—¥ Vertical Roughed. 


Clear, Roughed, or Opal Glass. 


Our Facilities Enable us to Offer Special Inducements in 


QUALITY AND PRICE. 








14 In—Clear Flint. 


W.LLIBBEY &SON, 


BOSTON, MASS. 
SEND FOR PRICES. 





BARRETT’S CHLORIDE OF SILVER 
TESTING BATTERY, 


the most constant, compact and economical Test Bat- 
tery ever made. These Batteries are mounted in hard 
rubber cells. enclosed in polished mahogany cases. 
PRICES. 
Ta Polished Mahogany Case with Current Reverser. 


50 cell Battery, 7x7x12% inches t.@ «ae 
82 cell Battery, 6x7x10'4 inches. . ... 40 00 
4 cell Battery, 6x7x7ig inches .... 33800 
In Plain Case Without Current BReverser. 
16 cell Battery, 5144x644x5 inches . . 200 
12 cell Battery, 5344x5 inches - « 1500 
9 cell Battery, 4%x5%x5 inches .... 1200 
6 cell Battery, 44x4%x5 inches «2 B@ 


SOLE AGENTS, 


E.8. GREELEY & CO., 


SUCCESSORS TO 
L. CG. TILLOTSON & CO., 
Manufacturers, Importers and Dealers in 


Telegraph, Telephone and Electrical Supplies 
of Every Description. 








5 and 7 DEY STREET, - - NEW YORK. 

















ELECTRICAL REVIHw. 
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GUTTA PERCHA 
IS THE 
STANDARD 


INSULAT TON. Aerial or Underground. Any number 
Does not deter io- 


a > St ~ " and Balata 
rate, an or SQ e ‘tres, Cord- 
J 7S owe ond Cables, for 


underwater or S 'e> fice, Aerial, 
; A 




















underground Underground 
is the most and Battery 
Uses, 






Reliable and 
Durable, 






RIVER Castes. 
Gutta Percha 
Insulation 

Any number 
of Conduct- 





Purglar 
Alarm, 

Annunciator, 
Electric Light 
and Gas Light 
ing Wires and 
Cabies. Silk, Cot- 
ton and Fibre Cov- 
ered Magnet Wires, 
Flexible Cables and 
Cordage. G.P. Sheet or 
Chatterion’s Compound 
Jor Cable Splices,and Pure 
G.P. Goods of every variety, 





































Marks’ Compound Wire, for Battery Coppers. 


CRYSTAL 


Acid Vessels, Pipes, Vats, Etc. 











__— 


SOMETHING NEW. 





Automatic Machinery, by which 
carbon points are made absolutely 
uniform in size and quality. Some- 
thing never before accomplished. 

The National Carbon Company, 
the only carbon makers in the 
world who have as yet been able 
to dispense with manuallabor in 
the important processes of mak- 
ing carbons. 

We guarantee our carbon points 
to be suitable for any Ampere cur- 
rent,and the best and purest made. 

Quality will always be a primary 
consideration with us, yet our 
prices as low as consistent with 
the best. 

Our Laboratory and 
goods are used exclusively by all 
the eminent experimentors and 
scientists in this country and 
Europe. 

THE NATIONAL CARBON CO. 
Office and works, Wilson Ave. 
Cleveland, O, 








We have just completed our extensive works, having put 
in all modern machinery and appliances necemay to the 
manufacture of Carbons for Electric Lighting and 
also Carbon Plates e have associated with us Skilled 
Labor as well as the most practical experts in the Electric 
Light field, who Lege omg understand every detail in 
connection with the Carbon business. We therefore say 
positively that we are now able to supers Carbon Unsur- 

in Brilliancy and Steadiness of Light. We solicit 
battery an opportunity to demonstrate what we claim for our 
Carbons, by acareful test. Shall be pleased to receive a 

sample order. 


THE CRYSTAL CARBON CO., Cleveland, 0., U.S. A. 


THE CURT BATTERY. 


Actually the cleanest, most durable and practical, thereby the 
most economical and effective cell in the market. For experi 
ting, for medical purp for the la’ s 
no moresuitable cell could be found. 
ADDRESS FOR CIRCULARS, 


CURT W. MEYER, 357 Fourth Ave. New York. 


NEW ENGLAND 
BUTT C0., 


Providence, R.I., 






















MANUFACTURERS OF 


1A BRAIDING MACHINERY 


=; FOR COVERING 
re en | # z "Telegr ap h, 
| ‘Felephone 


AND 


, ELECTRIC-LIGHT WIRE. 


ALS 
SINGLE AND DOUBLE 


Ofevery Description 
for Silk, Worsted 
and Cotton Braid. 




















SOUTHERN = — 
= ELECTRIC = 























OMPAN' 


ELectric LIGHT SUPPLIES. 


Insulators, Cross-arms, Locust and Oak Pins, Chestnut 
and Cedar Wire Poles, Turned Lamp Posts, Cal- 
vanized Iron Pole Steps, Ornamental Wrought 
Iron Brackets, Insulated Coppe 
Line Wire, &c. 


REPAIRS TO MACHINES AND LAMPS OF ANY SYSTEM MADE 
PROMPTLY. DUPLICATE PARTS OF APPARATUS 
FURNISHED ON RECEIPT OF SAMPLE. 


We manufacture and keep In stock PHOSPHOR-BRONZE BRUSHES, which are In every 
way superior to the copper brush. They spark less, last longer and do not cut the 
Commutator. Commutator Rings last twice as long when our Brushes are used 




















Fittings for Incandescence Lamps made to order, includ- 
ing Sockets, Holders, Switches, Cut-outs, Shade 
holders and all other Appliances neces- 
sary to the business. 





WAREROOMS, 


Hoen Building, North & Lexington Sts. 


WORKS, 
CONSTITUTION & MONUMENT STS., 
BALTIMORE, MD. 


THE KEELYN ELeEcTRric Co. 


MINNEAPOLIS, MINN. 


ELECTRICAL SUPPLIES. Installers of Electric Light Plants, Telephone Systems, Fire 
Alarm Systems and Electric Apparatus. 


Office and Factory, No. 608 NICOLLET AVE. 








- Lighting 


IC 


Is 


The Weston Systern. 


Electr 


Incandescent «: 


THE MOST ECONOMICAL & RELIABLE 
SYSTEM OF 
CENTRAL STATIONS OR ISOLATED PLANTS, 





Manufactured by 


The United States Electric Lighting Co. 


59 LIBERTY ST., NEW YORK. 216 LA SALLE ST., CHICAGO, ILL. 


THOUSANDS OF LIGHTS IN SUCCESSFUL OPERATION. 








This System can be Operated for 25 per cent. 
Less Money than any other. 








SPECIALTY. ¢ 





16x24 DV UBLE BRAIDER. 


FULL INFORMATION CIVEN ON APPLICATION. 
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WILLARD L. CANDEE, 
Treasurer 


~ CHAS. A. CHEEVER, 
President, 





LON 
THE Fy wee CO. 


TRADE MARK. 


INSULATED WIRES AND CABLE 
en 1 [18 Park Row, NewYork. 


| 
| 





ANSONIA BRASS & GOPPER CO, 


Manufacturers of 


Pure Electric Copper Wire, 


BARE AND COVERED, OF EVERY DESCRIPTION. 


s, ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE. 


Warerooms: 19 & 21 Oliff St., New Yor atories: Ansonia, Conn. 








1022 Opera House Bulliding. 

Thermostats and Thermostatic Fire-Alarm Apparatus, 
OUR PATENT CLOSED-CIRCUIT SYSTEM IS ABSOLUTELY RE- 
LIABLE AND ECONOMICAL, AND DOES NOT GIVE A 
FALSE ALARM WHEN THE CIRCUIT I8 
BROKEN ACCIDENTALLY. 

Our patent hydro-carbon thermostat is ornamental, ad- 
justable and never ailing, closing or opening the circuit with 
great force, and does not destroy itself by use. 


mostat mailed on receipt of one dollar. 
Territorial rights and licences can now be negotiated. 


Thermostat Two-thirds Actual Size, SEND FOR CIRCULAR TO 


The Martin- Wilson Automatic Fire Alarm Co., 53 State St., Boston, Mass. 


DAY'S Kerite Insulated 


WIRES AND CABLES 


For Telephone, Telegraph and Electric Light Use 
and Electrical Circuits Generally. 


The reliability and durability of Kerite Insulation is unsurpassed, as has been 
proven by years of experience. Allrubber and gutta-percha compounds are very 
short-lived when placed either in the air or underground, and the supposed new 
insulating materials now being presented to the public, are most of them old 
and discarded experimental products, The present high standard and uniform 
quality of Kerite is the result of 30 years’ experience. 

The attention of TELEPHONE MANAGERS is especially asked to our ANTI- 
INDUCTION TELEPHONE CABLES, they teing the most practical and 
durable in the market. 

TELEGRAPH, TELEPHONE and ELECTRIC LIGHT Wires, for either SUBMA- 
RINE or UNDERGROUND work a specialty. Estimates for complete systems 
of underground wires and conduits will be furnished on application. 








AUSTIN G. DAY, Sole Manufacturer, 
CLARK B. HOTCHKISS, Gen’l Agent, 
16 DEY STREET, NEW YORK. 


rial 





Aeria 
Telephone Cable. 


The BrUsh-SWal E:letrie Light Co, 


OF NEW ENGLAND. 


W. L. STRONG, President. 
A. D. JUILLIARD, Vice-President. 
JOHN B. POWELL, General Manager. 


REMOVED TO Nos. 204, 206, 208, 210, ELIZABETH ST,, NEW YORK. 





GAYLORD McFALL, Secretary. 
R. W. ABORN, Treasurer. 


WHERE ELECTRICAL APPARATUS FOR ALL THE VARIOUS MODES OF LIGHTING AND 


TRANSMITTING OF POWER ARE IN OPERATION. 


NO OTHER SYSTEM IS AS ECONOMICAL IN INSTALLATION AND MAINTENANCE. 


NO OTHER ELECTRIC LIGHT APPARATUS IS AS DURABLE. 
THE FIRST MACHINES MADE ARE STILL IN DAILY OPERATION. 


THE Arc Lights of various Sizes. 
SYSTEM } Arc and Incandescent Lights from one Dynamo and Circuit. 
Incandescent Lights of various Sizes from Special Dynamo 
COMPRISES: for Central Station Lighting. 


Cost of Apparatus Greatly Reduced. Surveys and Estimates Furnished by Experts 





G. W. STUCKLY, President. 
J. POTTER, Treasurer. 


J. J. TRACY, Vice-Prest. 
N.S. POSSONS, Supt. 


W. F. SWIFT, Secretary. 
W. J. POSSONS, Asst. Supt. 


oe" 


BRUSH FLECTRIC (10. 





A sample ther- | 


| 
| 
| 
i 
} 
| 


| 


incanaescent Lighting on Arc-Light Circuits. 


The Brown Automatic Converter 


Will supply and take care of ten to twelve 16 C.P. Incandescent Lamps, at any point on an arc-light circuit from 
an initial current equal to 2,000 C. P. arc lamp. 
Can be used with any make of arc-light dynamo. 
Any number of the lamps can be turned on or off without mee the rest. 
they can secure customers, from one up, for incan- 
descent lighting plants, 


Invaluable to arc Renting companies as @ means by which 0 
descent hghting anywhere on their circuit, without involving the large expense for i 
or the necessity of getting a large number of subscribers to commence with. Add 


THE BROWN ELECTRIC CO., 
400 WOOD ST., PITTSBURGH. PA. 


FOREST CITY CARBON MFG. CO. 


MANUFAOTURERS OF 


AUSTRIAN-AMERICAN CORED CARBONS, 


—ALSO— 


Solid Carbons for Electric Arc Lighting. 


HOLMES, BOOTH & HAYDENS, 


OLE AGENTS, 


No. 25 PARK PLACE, NEW YORK. 


BRIDGEPORT BRASS CO. 
WIRE AN ROLLING MILLS, 


Bare and Insulated Copper Wire for Electric Conductors a specialty. 


SOLE AGENTS FOR THE 


T ELECTRIC MFG. CO. 


THE ARMINGTON & SIMS 
Automatic Cut-Off Engine, 


FOR ALL PURPOSES WHERE POWER IS REQUIRED. 


CLOSE REGULATION. 
ECONOMICAL OF FUEL, 
SMALL SPACE REQUIRED, 
MODERATE PRICE. 


OVER 1,700 ENGINES IN USE: 
SELLING AGENTS: 


| TANNER & DELANEY ENGINE CO., Riche md, Va. 
MORTON, REED & CO., Baltimore, Md. 
WM. MINNIGERODE, Atlanta, Ga. 
A. J. MILLER, Danville, Va. 
= R. BURGESS, Greensboro, N. C. 
8. 
| J. 


ncan 
ress, 

















CO., 61 Oliver St., Boston. 
0., St. Louis, Mo. 


JARVIS ENGINEERING 
PON D ENGINEERING © 


. F. RANDALL, Warren, Ohio 
OHN R. MARKLE, Detroit, Mich. 

. B. SMITH MACHINE CO.,925 Market St.,Phil.,Pa. 
« H. HAYWARD, 201 LaSalle St., Chicago, Ill. 

- W. ANDERSON, New Orleans, La 


J 
i 
F 8. JOHNS, Pensacola, Fla. 

T §. PEGRAM, Macon, Ga. 

E A. HAUSER, Montgomery, Ala. 











SOLE MANUFACTURERS UNDER ALL THE 


Patents of Charles F. Brush, for Electric Lighting, Storage 
Batteries, Carbons, Electro-Plating Machines, 
Electro Motors, Etc. 


THE BRUSH LIGHT STILL LEADS: FIELD. 


No other system in the World equals ours in Simplicity 
Durability, Earning Capacity, Reliability. The Best is 
always the cheapest. 35,000 Brush Arc Lamps 
now in use. Self Regulating In- 
candesc nce Apparatus. 


CET OUR ACENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE NATIONAL 


TIME REGULATING COM'Y 


BOSTON, MASS. 
Isnow prepared to contract with 


Telephone Companies 


In the United States for the use of its Instruments 
for sending 


Accurate Time Signals by Telephone 
Every minute of the day or night. 

By ONE INSTRUMENT in an exchange any 
number of subscribers in that exchange can be 
furnished with Accurate Time at a nomincl 
price per year. 

No change in subscribers’ instruments requircd. 
Does not interfere with conversation. The su»- 
scriber simply listens at the receiver, without 
calling, and the signals are plainly audible. 


. P, HAMPSON & CO., 86 Cortiundt St., New York. 
‘liam Marshall, 


1 
W Manufacturer of ELEcTRICAL CONDENSERS. 
STANDARDS A SPECIALTY. 
Rooms 2 and 4 University Building. 
Corner Waverley and University Places, New York. 









ELEATHER BELTING § 
PZ TIRES 


MOST RELIABLE FOR DYNAMOS AND 
SWIFT-RUNNING MACHINERY. 


Warranted to run steady and smooth, and without stretching 
Write for particulars and pricesto 


CHARLES. A. SCHIEREN & CO., 





For full particulars, please address, 


THE BRUSH ELECTRIC Co. 


OLEVELAND, OHIO, U. 8. A. 


Manafactarers and Tanners of Oak Leather Belting 
and Lace Leather, 


47 Ferry Street, New York. 








AGENCIES EVERYWHERE. 16 AROH ST,, PHILADELPHIA, 86 FEDERAL ST., BOSTON 





JOHN M. ORAM, 
GENERAL MANAGER, 
P, 0. Box 1351, 


BOSTON, MASS. 


